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HE following Treatiſe lays ( Claim to your ir Royal Protection, 
for it is written on a a Subject Which Princes ſhould have 

moſt at Heart HER IMPROVEMENT oF SCIENCE. 
Each Branch of human Literature hath had its Admirers ; but 
Men of Wiſdom in every Age have been unanimous in affigning 


a Preference to Aſtronomy. This, Sir, whether we conſider it as 


having a Tendency ta enlarge our Views of Nature, refine our 


thinking Faculties, or excite in our Minds ſublime Conceptions 


of the CREATOR: Whether we view Aſtronomy merely as a 
. Pleafing Speculation,” or reflect on its immenſe Utility to Man- 
kind, it certainly merits the higheſt Encomiums in the Power of 
Mortals to "—_ | 


©. Neturalifte 


„gan rr 


Natutaliſts affirm. that each Spire of Graſs proclaims. THE 
"EXISTENCE OF GOD: The Objects about which Aſtronomy 
is converſant, do more than barely proclaim his Exiſtence ; the 
radiant Beams of thoſe Celeſtial Luminaries arrorpd Licnrt, 
wHILE WE TRACE THE FopTsTEeps of THE DEITY i- 
PRINTED ON ALL THE HosT of HEAveN. 11 

A Science, thus ſerving as an Handmaid to Theology, has a 
peculiar Claim to the f ttonage of Princes May you, Sir, 

afford that Patronage ! And in Return, may each Star propitious ; 
.. ſhed its benign Influence on your Royal Head, and win your 
Heart to Virtue! As the Sun matures our tender Infan t Frames 
to Manhood,” may 1 Ar L SUN ripen your 
Infant Mind, ſublime your Thoughts, and, by his influen- 
tial Power, prompt you ſo to act as that your Virtues may reflect 
Dignity on your Rank, Luſtre on 19825 Titles, and Happineſs on 
your Country. 


This is the Wiſh of 
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TH E defign of the following Treatiſe is to make the Youth of both 
Sexes acquainted with the principal Part of Natural Phalo- 
AA An & Won 201198180 


The ens f Books hitherto written on theſe de e are too 
Scientific to be pleaſing, too Abſtrulie to be under food "without "tare" 
Application than the volatile nature of Youth will permit, Thee At; 
thor hath therefore eſayed, to convey the Principles of Philoſophy, 

and to explore the Phenomena f the Effetts i in @ 8 . "adapted "to 


every Capacity. « no en 


Practical Theorems. were found neceſſary fo elucidate, and exemplu/y; 
the Principles laid down ; but ſuch Theorems only were choſen, as by 


their eaſy Solution might invite the * to proceed to the Attain- 
ment of higher Diſcoveries. | 


On the whole, if in a diſfipated, thoughtleſs, and unmanly Age, 
this Book ſhall be found worthy the Approbation of one Votary to 
Virtue, or ſhall incite one Votary to Vice, to a purſuit of ſublimer 
and more exalted Objects, the Author's end will be accompliſhed. 
That» Man, though not indifferent to, muſt yet be unmoved by popular 
Cenſure or Applauſe, who acts ſo as to merit the . Hafi of 
bis own Heart. 
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"finely obſerves, is a 
: feaſt to the mind of a good man. Every thing he ſees chears 
and delights him; Providence has! imprinted ſo many \ſrailes /on 


SEX, 


the face of Nature, that it is impoſſible for a mind not fünk in meer 
groſs and ſenſual delights, to take a ſurvey of them without ſeveral ſecret 
and grateful ſenſations of pleaſure. | N 

Natural Philoſophy i is that liberal. Science whic is e 


101 
At 


Slave to no Sed, ſhe takes. no 
But looks thro? Nature, up 0 Natare's Gag, . L 


It makes us; ſenſible of the þ ure. that Sives ug 2 4 de dt 
and renders it not only plea ſing to the imagination, but to 
: | 


1 s: ys s ly F the 
e nce e ſer ved by chen; it heightens 
the me ' foe SON n 0 55 virtue. and; raiſes. OE hat al admira- 
tion in ole. 25. is. li tle. inferigr.to o, true. devotion. for that chearfulneſs 
of hear wh We up, ig us from. a, ſurvey. of Nature's. works is an 
U gr. gratitude. The mind has gone a great way 
towar s "pt; '! va nd. 6 that i is, filled with ſuch a ſecret gladneſs, 
produtivg Ota Benergus. and Bra ateful refleciqn.on the: Supreme cauſe which 
a Bt — Ds 5 85 in the ſoul; and Sives it za graper * Such 
an habitual gh don of. mind. . R ds 


| 1 * > Anbellch . ſcene and 
deverſity i ?. Who, _— the. dry land, with ſuch a lovelß 
verdure, a {Carpet o gree foliage, a, colour the moſt agreeable and - 
uſeful * the eye d Who decked and ornamented this terraqueous norſery 
of man with plants and flowers ſa exquiſitely adorned with various in- 


imitable Beayties, that, chen Kirwa in A bl 76s , nod N * 

one. of then.” 

Y | AS of this deen ſcene of chi. is enongh't to convince us of 

I 5 be: 5 the being and providence of God. and tells us, it was the Omnipotent, 
* the great Janie] that re the + plat wy Tell in ſor) _— 8 

* n © 2 e Fg 


: i Milton thus ö Fee, eee, 
* some ſay he bid his Angels turn | 
2 | Aſkance the poles of WOK hp IDs ot ware” 
From the Sun's axis: They with labour pull'd, - | 
3 | | - Oblique the central Globe. 
38 | + hn ro te ee . wha he Pain | 


INTRODUCTION. v 15 


9 elegant foldings, as afford at once both a pleaſing and aftoniſhing ſpec- | 
tacle: That painted and perfumed the flowers, gave them the ſweet 
odours which they diffuſe in the air for our refreſhment and innocent. | 
delight, and dyed them into different colours, ſurpaſſing the imitation, | 
as well aÞ the comprehenſion of mankind. - It was the Deity who weighed 
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or the Science that teaches and explains the properties of the®Earth, 


Place, magnitude and motion, with the celeſtial appearances; We ſee the Hea- 
vens oyer our heads, and tread on the Earth with our feet; but are at a 


loſs what to think of that mighty concave above. The changes that hap- 


pen and every glorious object ſeen there perplex the untutored mind with 
vague conjectures which give it a propenſity to inquire, What means thoſe 


multitude of glittering Stars ſcattered over the extenſive canopy of the Whole 


C1, © 


| __ Heavens; who placed them there, and for what purpoſe? When we ſee a 
clock or any curious piece of Mechaniſm, . we immediately conclude it the 


work of ſome great Artiſt. How great that Artiſt then who formed the 
vaſt variety, order and beauty which ſo conſpicuouſly appears *Kroughout 
10 the liberal Creation: ? All. Natu e tells us it, is the work of *Gody and 
Reaſon tells us the whole of this vaſt iy ſtem. is contrived,” framed and 
Faſhioned by that benevolent, wiſe and al poweifutDetty. rh geg 4 
The Earth, which is the Planet we live. upon ; is 'a "great ® Globe which 
bas often been circymnavigated, or failed. oy 5 1 'furface * f this 
earthly. Globe is; divided. into, Sea and d Land. E Abe "Promontofits and 
Capes ſhoot into the Sea; the Bays and Creeks c on che other hand run” 26 
fa 1 to the Land. The Land is about one third the  farface of our hole 


aA A 


„The general optnioil of ü, kit har cue Earth was a, large extended plain 
PP: like a round table, and all below was Hades or Hell, andi that the Sun and the reſt 


bf che heavenly Bodies deſcended into he Wefern Ocean every night, and roſe out, of the 


Eaſtern every morning; and not many ages ago, me notion of Antipoder was loudly * 
: but all theſe abſurdities are now given up, being obliged to yeild to Ob/erw/ 
89 = for our Mariners frequently fail round the Globe, and tranſabt buſineſs wich the 


ih, 4 thun: 1 24 : 
Antipodes of many nations WP gain 2. hag | 


-*" Globe, 


TY 


at £ 


| TY is the doctrine ee of the tetreſtrial . | 


and the parts thereof, which depend upon quantity, vi. Its figure, 


6 Selene improved. 
Globe, and is generally divided into the following parts, an Jen, a ca. 
tinent, a Peni _ an Suche nel a 95444-6560, or a m_ | 


—— Bos — — — 


3 ————— 


other water, as Great Britain, Ireland in the Britiſh Seas ; Sicily, "wy 0 

prus, &c. in the Maditerragean, Sea; the Iſles of, git of Angleſey ; of 

Man; as alſo Madagaſcar and Japan, &c. ; 
A Continent, properly lg called. is 0 large. quantity of Land in which 


many great countries are joined together, and not ſeparated from each other 


zorn, ar Ae be denke c 
Main Land. . 
A Peinſala i 18 a part of Land almoſt ebe with water, or 
N an, Iſland, except one. nafrow, part, by W hich It is joined to the 
Main- Land: ; ſuch, i is Denmark, = 8 
joining to Germany, and indeed, Alrica is but a large Peninſula 3 Joining, 0 
Afio, as alſo. utlend at the top of Germany, and Morea in Greece. 

An Utans is a narrow neck of Land between two Seas, joining a Poo 
| ſala to. the Cantinent, as as as the lahmus of Darien or arama, which joins 
Nerth. and. South America: 5 The Iſthmus of Corinth, which joins the Moree 
to Greece. : The Iſthmus, of Sues, which joins Africa to Ha. 3 

, is a hill or point of land 0 out into the Ses: It i. is 
= 10 called a Cape, ſych.i is the Cape of Goo Hope, and, Cape Herd i in 54 

** 


1 


142. S the Ts End, and the Lizzard Point are tro 1 at 


bay ek Fd np is far diſtarit from the Sea is = he 

why Maury - heſe are the diviſions of the Land. 
N 18, divided into Rivers or Seas. | 

A River is a ſtream of water which has uſually its beging . a 
ſmall Spring or Fountain, whence. it flows contioually, without intermiffion, 

and empties itſelf into ſome Sea. But the word Sea. implies a larger quantity 

of water, ms __ uli. Wr — ibn. 


011 


The Ocean or the Main Sa is a vaſt RE collection of water, Which 
is not divided or ſeparated by Lands running between: Such is the Atlantick* 
or Wefters Ocean, between Europe and | America: The Zaſtern, or the Indian 
Ocean in the Eaſt Indies : The menen _ Sea, on er iplegl 
of America, Go 11 Naos 

Note, The various parts of chis Ocean or Main Sag that border upon 
the Land, ate called by the names of the Lands which lie next to it: 8 
the Briti ſh ge che 8 Sa, che n hands this! Naa pre __ | 
Seas. | 5 

A Lake i is a ies lice of waive incloſed' all be with Lands 128 * 
having not any viſible and open communication with the Sea: Such are 
the Caſpian Sea, or Tate in Ala; the Lake Zaire in Africa, (as ſome Maps f 
deſcribe) and many others there are in Europe and America, and eſpecially 
in Sweden and Finland, and on the Weſt of New England: Such alſo is the 
Lake or Sea of Tiberias in the Land of "Oy" and che . _ are) 
which we read of in Seripture. j 

A Galf is a part of the Sea that is aloboſt compli ith bs er chat 
runs up'a great way into the Land; | 

If this be very large it is rather called an Inlajd Sea * Such i is the Bultick: | 
Sea in Stveden, and the Exxine Sea between Europe and Aſia ; the Aęgean Sta 
between Greece and Leſſer Alia; and the Mediterranean Sea between Zuropt 
and Africa, which is often in the Old Teſtament called the Great Sea." | 

If it be a leſs part of the Sea thus almoſt incloſed between Land, then it 
is more uſually called a Gulf or Bay: Such is the Bay of | Biſcay” between 
France and Spain : Such is the Gulf of Venice between ſtah and Dalmatia :* 
The Arabian Gulf, or the Red Sea between Ala and Africa: The Perfiari Gulf 
between Arabia and Perſia: The Gulf or Bay of Finland in the Baltick Sea} 

If it be but a very ſmall part, or as it were an Arm of the Sea that runs © 
but a few miles between the Land, it is called a Creek, a Haven, a Station; 
or a Road for ſhips; as Milford Haven in Wales; TR Haven in 5 
Hampſhire, and many more in every maritime Country. 

A Strait is a narrow part of the Ocean lying between date — 

two Seas are joined together, as the Sound, which is the paſſage into the 
 Beltick Sea between Denmark and Sweden: The  Halleſpont and Buſplurus, 
VWpich are two paſſages into the Eine Sra, between Romania and the Leſſer | 
: Mn Straits T Dover, between Cs the Germin Sea 
and 


- 


| n by ſeveral parallel crooked Lines. 


8 OE. © Selence improved. 


and the Straits of. Gibraltar between the: Atlanick and the Auer. 

though the whole Mediterranean Sea is ſometimes called the.S/rails;,.;; FE. 224133 
If we compare the various parts of the Land with- thoſe of the W. ater, 

there is a kind of analogy or reſemblance of one to the other. The deſcrip- 


tion of a Contineat reſembles that of the Ocean, the one is a vaſt, tract of 


land, as the other is of water. An Iſland incompaſſed with water reſem- 
bles a Lake incompaſſed with land. A Peninſula. of land is like a Gulf or 
Inland Sea. A Promontory or Cape at Land is like a Bay or Creek at Sea, 
and an Iſthmus, whereby two lands are joined, has the ſame relation to 
other parts of the Earth as a Strait has to the Sea or Oceag. 
Let us now take notice by what Figures the various parts of Land or 
Water are deſcribed in a Map, and in hat manner they are repreſented. 
Sea is generally left as an empty ſpace, except where there are Recke, 
Sands, or Shelves, Currents of Water, or Wind deſcribed. 90 15 
Rocks are ſometimes made like little painted things ticking. 1 up Fay in 
the Sea. Sands or Shelves are denoted by a great heap of little points placed 
in the ſhape of thoſe Sands, as they have been found to lie in the Ocean, 
by ſounding or fathoming the depths. Currents of Mater are deſcribed by 
ſeveral long crooked parallel ſtrokes imitating a Current. The Courſe of 
Mind. is repreſented: by the 2 aße ae pointing to that Coaſt Ads ? 
which the wind blows. | 5 
The Land is divided or Aidiagaihed ende Sea. has A! | thick. I, 
made: of ſhort ſmall ſtrokes to repreſent the Shores or Coaſts, whether of 
Iſlands or Continents, Cc. and it is uſually filled with names of Kingdoms, 
Provinces; Cities, Towns, PR — Rivers, Sc. re are de - 
ſcribed in this manner, vx. $ 
Kingdoms or Provinces are divided CN one dee by a rom ol. e F 
points, and they are often painted or ſtained with diſtinct colours. Cities or | 
Great'Towns are made like little houſes with a ſmall circle in the middle of 
them. Leſſer Towns or Villages are marked only by ſuch a ſmall. circle. 
Mountains are imitated in the form of little rifing hillocks. Foreſts. are repre - 
ſented: by a collection of little Trees. Small Rivers are deſcribed by a ſingle, 
crooked, waving Line; and larger Rivers by ſuch a waving or curling double 
Line made ſtrong and black. The mouths: of large Rivers, where they 
empty themſelves into the Sea, are repreſented ſometimes as emen, *. 


8 1 mould 
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I ſhould add this alſo, That in large Maps you find the Mariner's 
Compaſs figured in ſeveral parts, and the lines of it are drawn out to a 


gteat length toward all parts of the world, on purpoſe to ſhew how any 
part of the Earth or Sea ſtands ſituated with regard to any other part; 


and this is called its Bearing, by which you may know what places bear | 


Eaft, Weſt, North or South from the place where you are, or at wh at 
other intermediate points of the Compaſs they lie. The North is generally 
deſcribed by a Flower de Luce, and the Eaſt frequently by a Croſs. | 

Maps are generally ſo formed as to have the North juſt ſtanding before 
the face: Then the Eaſt is at the right hand, and the Weſt at the left: 

And thus uſually the names and words are written to be read from the 
Weſt to the Eaſt. This is obſerved in large Maps, and it ſhould be 
the ſame in ſmall ones; for when a Map of a Country is drawn in any 
other form, ſo that the North does not lie juſt before us, and the Faſt 
to our right hand, it gives great confuſion to the learner, and ſometimes 
confounds the eye and imagination even of perſons ſkilled in e 


OB S E R YA i ON $i; 


The Land we inhabit affords tlie ingenious and Mhiloſophic mind in- 


finite matter for contemplation. The ſeveral ſorts of valuable Metals, 
precious Stones, and many other materials which are conſtantly imployed 
for our uſe, and were deſigned to be a never- failing treaſure for the 
ſervice of all ſucceeding; ages; Theſe are carefully locked up in the vaſt 
ſtore-houſes under our feet, 9 we are ſure to find them in all caſes of 
neceſſity. Providence has ſo wiſely ordered it, that they are not buried 
at ſuch a depth as to make them inacceſſible by us, een at a © Oper dif” 
tance below the ſurface. | 


lt is certain that the Omnipotent night re Fg all theſe riches on | 
the external, parts of the Earth, to be near at hand and ready to be em- 7 | 


ployed on all occaſions. But then the vaſt” quantities of them would 
have almoſt covered the Earth, whereas now the ſurface of the Earth is 


diſengaged of thoſe embarraſſments which would otherwiſe obſtruct all 
_ Huſbandry. Beſides, where there not proper coats of earth above theſe 
materials, the ſoil could not bring forth proper proviſions for the uſe 'of 
man and beaſt. But by this piece of natural economy, we enjoy gteat 


ande ; the external rm of the ground TOY us proper crops, 
| | C and 


1 


10 


and. the internal Furniſhing 1g with yariery af rich materials abſolutely ne- 
ceſſary to Man in his needy Mate, uſeful to procure. him 2 decent. and 


commodiqus habitation, and alſo to ſupply his other exigences. Nor 


are the vaſt Mountains which are ſcattered about the face of the Earth. to 
be looked upon as ſo many ſhapeleſs protuberances, placed at random- 
without deſign. or intention to produce any advantage to mankind ; with- 
out «the. aſſiſtance! of Mountains in the hot dry, Continents, mankind, 
animals, and plants, muſt, die for want of moiſture; for without them 


there can be no Fountains, Springs, or Rivers for the. ſupport of needy 5 


life. Their tops are deſigned to collect the Vapours that fluctuate in th 
Atmoſphere; the intermediate ſpaces, batwixt their ſummits are ſo manye 
Baſons prepared to receive the rains that falls int them, by the aſſiſtançe 

of thoſe taps 3 their internal patts are ſo, many common Store: houſes or 
Reſervoirs of water for our uſe. As for the Rains, that, deſcend immedi- Fe 
ately. upon the plains, they either ſoon, run off them or evaporate z whereas. 

Mountains feed them with conſtagt ſupplies, as the All- wiſe Creator has 
contrived ſuch vaſt Magazines in the Clouds above them, from which he 
ſhowers down his treafüres of water upon their ſummits, which after- 
wards deſeend from ſtory to ſtory, diffuſes its refreſhing- ſtreams over 
the fertile Plains below; giving life and verdure e ee nd | 
and beautifies and inriches the whole Earth. A 

"Beſides theſe ineſtimable benefits, we receive e ah 8 FY 
thoſe Springs and Rivers which diſtil from them, they are a refuge of an 
infinite number of animals of great utility, which feed upon them, free 
ing us from all care and charge about their maintenance: nor are the : 
Hunters the only ſet of men that pay their viſits to theſe Mountains 
when in purſuit of their game; but hither alſo the Herbaliſt comes to ſeek 4 
for Wholeſome fimples, | which either are not to be found elſeyhere, or at 
leaſt thoſe that grow here are in greater perfection, and Oni a more 

medicinal virtue than thoſe: planted in Gardens. 

The extenſive Meadows which are diſperſed over the face of the Earth, | 
are in reality, the places where Nature has ſhewed herſelf moſt benevo- 
lently complaiſant to Man; here ſhe (exhibits at once, in a delightful | 
variegated ſcene, the greateſt beauty and fertility together. But the chiefeſt 
denen we SP aw: the ee 58 11 * An ee at its own expence, 


afford 


art prot oY tlioſe animals Witte Serve flard in mk 
median ow nod junilib Atlanten n a; 


eee an \ appearance! does the courſe of e a Reer make in che 5 


works of Nature; how uſeful to needy creatures; every country ſets. a 
high value upon the River it is enriched with, while thoſe are much 
diſtreſſed that are deprived of ſo great a bleſſing. In all Continents, and 

even in the ſmalleſt Iſlands, there are Mountains at different diſtances 

from each other 3 ſome higher and others lower, from which there lies a 
gradual deſcent to the Shore; the ſources of Rivers being purpoſely 
lodged in the bowels of thoſe eminences, that the Waters by having a 
proper deſcent may be thrown into the Sea. 

The vaſt and prodigious cavity which we call the Chanel of the Ocean 
runs. quite-round the Globe, and reaches, as may reaſonably. be conjec- 
tured, from Pole to Pole, and is in many places unſearchably deep; and 
from the teſtimony of Mariners, there are in it under water Mountains 
and Vallies, Rocks and ridges. of Rocks, AS upon the Land. When we 
preſent this ſtrange Gulph to our imagination, emptied of its Waters, 
naked and: gaping at the Sun {tretching i its Jaws from one end of the Earth 
to another, with what amazement ſhould we ſee it under us like a wide 
bottomleſs Pit. There are. alſo Caves * d hollow paſſages running into 
the very bowels of the Earth, by which the Seas communicate one with 
another, and with ſubterraneous Waters, thoſe great Whirlpools that are 
in ſome Seas which fink into them and overwhelm whatever comes 
within their reach, ſhew. that there is ſomething below that ſucks from 
them in proportion, and. BRO up the Sea as the Ses drinks up the 
NS. ic; 

This Element i is ; ſubject to every little impreſſion 80 the Winds which” 
28. upon it, ſo that we find it almoſt perpetually changing its form. | 
Sometimes you will perceive an univerſal calm, its waters ſtill, its ſurface” 


appearing like a flattering. glaſſy plain, reflecting apother Heaven, with 


its Sun, its Azure, and its Clouds. On a ſudden you may perceive it 


grow angry and boiſterous, opening its wide jaws into a terrible abyſs, or 
with proud billows daſhirig the verx Clouds: Some Waves breaking with 


great violence againſt the . caufing great t Nr "ne confuſion to 
* * 
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the poor diſtreſſed Mariners amidſt thoſe mountains of Water, lament- 
ing their ſad condition; in the midſt of ſuch a diſmal ſcene we could ex- 
pect nothing leſs than a fatal deluge, where it not that the ſame Al- 
mighty hand that lifted up the Waters thereof, has ſet bounds which it 
cannot paſs ; yet even the fierceſt Ones become the obedient Miniſters 
of this ALMIGHTY. 

There is a remarkable motion of this Element well worth our notice. 
The water of the Ocean flows in, generally ſix Hours together, from the 
Southern parts towards the Northern parts, and riſes on the Coaſts more 
or leſs, this we call Flood; when it is in its greateſt height, or high water, 
it remains at that pitch about one quarter of an hour, and then retires, 
continuing to decreaſe ſix Hours; and after remaining at its loweſt Ebb 
about one quarter of an Hour, it makes again to Land. But what occa- 
fions thoſe Tides, perhaps may be unknown to my younger Readers, 1 
ſhall therefore make a ſmall digreſſion to give the great Sir REA e, 
en of this very curious natural N | | 


SECTION n. 


Sir Thanc Newton's Theory of the T7 1 


HE Tides are occaſioned by the action or * attraction of la Move” 
upon the Waters. By the Tide we underſtand the Ebbing and 
Flowing of the Sea, which twice happens in the time of 24 hours and - 
about 50 minutes. The Tide is regular, though it doth not happen at the 
fame time, nor after the ſame manner in all places; for the Sea ſwells with 


* The Laws of common Attraction are, that it decreaſes as the ſquare of the diſtance between . 
the center of the attracting bodies increaſe. Thus a body at the ſurface of the Earth, which 
weighs ten pounds, if it was placed 4000 Miles above the ſurface of the Earth, it would 
weigh four times leſs; if double that diſtance, or 12000 Miles from the center, nine times 
lefs, &c. Bodies attract each other with forces proportionable to the quantities of matter 
they contain, for all bodies are obſerved Walk equally faſt in vacuo; as a feather and a 


guinea. 
us 
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us n as the Moon paſſth o. our Meridian; whether above. or under our 
Horizon; and it falls again when the Moon is on the Horizon, whether it 
riſeth or ſets; for we find that the Sea in it's motion keeps a proportion of 
time with the Moon, for as the Moon riſeth every day three quarters of 
an hour and five minutes later, ſo at the ſame interval doth the Sea riſe. 
That part of the Sea which is directly under the Moon will be more at- 
tracted by it than the reſt: there the Ocean muſt ſwell or riſe, and the 
waters will run from other parts thither. But from hence it will not fol- 
low that there ſhould be Tides produced in Rivers, and in Land and Sea 
Lakes, &c. of little or no breadth, becauſe they are ſo narrow that the 
Moon cannot act ſtronger on one part than on another; and thus, there 
being no difference of attraction, there is no reaſon why one part ſhould 
ſwell or riſe more than another, for the attraction being equal, the water 
cannot ſhift or move from. one D to another ſo as to cauſe a flux or 
reflux. | 
If the Earth Hs Sea was not affected by the actions of the Sun and 
Moon, it is not to be doubted but the Ocean would continue in a perfect 
ſtagnation, always at the ſame height, without ever ebbing or flowing; 
but it being demonſtrated that the Sun and Moon have a like principle of 
gravitation towards their center, and that the Earth is within the activity 
of cheir attraction, it will plainly follow that the equality of the preſſure 
of gravity towards the center will thereby be diſturbed; and though the 
ſmallneſs of their forces, in reſpect to their gravitation towards the Earth's 
center, render them altogether imperceptible by any experiment we can 
deviſe, yet the Ocean being fluid, and yielding to the leaſt force, by its 
riſing ſhews where it is moſt attracted, and by its ſinking ſhews where it is 
leaſt attracted. Thus as the Tides are occafioned by the action of the Moon 
upon the Waters, if ſhe were brought within thirty Semidiameters of the 
Earth to its center, the 7 des muſt be attracted or ſwell to a prodigious” 
height. All the low countries near the Sea-coaſt would be rendered un- 
inhabitable, the Sea for many miles overflowing them every time the 
Moon paſſed our Meridian either above or below. Our Tides which now 
riſe to nine or ten feet, would then ſwell to fxty: eight, and in many places 
to a greater height. mw can ſcarce figure to ourſelyes the impetuoſity of 
ſuch 


14 | 
of ſuch a heap of Waters, ſetting is Beach How! the Obe on the 
Coaft, and falling back with equal fury. The Tides are greateſt of Al 
above the Equator or middle of the Earth; for the greater the circle ia 
which the Tides revolve, the greater will be their agitation; and was the 
Moon placed in the Pole, the Tide would remain immoveable about that 
Pole. Nor are the Tides always largeſt preciſely at the time of the new 
and full Moons; by reaſon of the water's Zibration *, thoſe Tides are 
ſomewhat changed, being greateſt about three 7 ides an For as the 
Moon goes eaſtward round her orbit in a month, and the Earth turnt 
eaſtward round its axis every 24 Hours, thus the Moon makes part of 2 
revolution in the time that the Earth makes a who/e rotation, and there- 
fore the Earth muſt turn as much more than round its axis; before the 
ſame place can come even with the Moon again, as this Moogibes adracked 
in her orbit during that interval of time. 

Wherever the Moon is, by its attractive quality, it —_ 3 he 
water towards it, which forms an oval; and the Moon ſhifting her poſi- 
tion as ſhe turns round the Earth once a day, this oval of water ſhifts 
with her, occaſioning thereby two Floods and Ebbs, obſervable in each 
twenty-five Hours. And where the Moon is vertical, or in the Meridian, 
there the Tides are higheſt ; but when the Moon is in the Horizon, the 
Tides are then loweſt, See the Figure, Page 16. | 

It mould further be obſerved, that the different poſition of the Moon 
in her orb makes ſome difference in the Tides; becauſe, in the diurnal | 
revolution of the Moon, that Tide of the two ought to be the greateſt, in 
which the Moon is neareſt the + Zenith or Nadir of the place;. therefore 
with us, the Moon being neareſt our Zenith 1 in the Northern Signs þ when 


„What is meant by this Libration of the Waters is, that although the a of the 
Luminaries ſhould ceaſe, yet the flux and reflux of the Sea would for ſome time continue 
(owing to its firſt great agitation). This conſervation-of the impreſſed. motion diminiſhes 
the difference that otherwiſe would be between two conſequent Tides, and is the reaſon 
why, the higheſt Spring Tides are not preciſely on the zew and ful! Moons, nor the Neaps on 
the Quarter; but generally they are the third Tides after them, and ſometimes 2 . | 

* A means over our head, Nadir, beneath our feet. | 

| „ ere or E, af — 5 
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above the Horizon, uſt then cauſe the greateſt of the two T ides when ſhe 
paſſeth, our Meridian, But being neareſt the Nadir when in che Sou- 
thern Signs , * ſhe makes the greateſt tide here when ſhe paſſeth the 0b. 
polite Meridian below the Horizon, The Spring Tides x pon the” Netw 
and- Full Moons, and the Neap Tides on the quarters, are "occaſiiica by 
the attractive force of the Sun, in the new and full, eonfpiring with the at- 
traction of the Moon, and producing a. ſtrong Tide by their united forces; 
whereas in the quarters, the Sun raiſeth the Var where the Moon de- 
preſſes it; and on the contrary, ſo as the Tides are made only by the dif- 
ference of their attraction. It has before been obſerved, that the Moon, 
by attracting the Waters underneath it, occaſions thoſe Waters to riſe 
above the other parts: Thus there is BY ays a {well of Waters under the 
Moon of a ſpheroidical form (called high W Vater) by which we ſhall explain 
why the EquinoBidl Spring Ties in- * atid' September, are the highef, 
and the Neap Tides at that time the loweft,- 75 proceeds from the 
greater agitation of the Waters; for at this time the Moons at its new 
and full, as likewiſe the Sun, are both in the Equator, which i is the largeſt 
circle, and in the middle of the Earth, Thus when this fluid! ſpheroid 
(or Tide) revolves round the greateſt circle of the Eartli it uſb be more 
agitated | than when it turns about in a leſſer eircle; it being plain, that 


if the Moon was conſtituted in che Pole, and there ſtood; chat t e Sphe- 
roid would have a fixt poſition, aud that it would be always high water 
under the Poles, and low water every where under the and, 


therefore, the nearer the Moon approaches the Poles, the leſs is the agi- 
tation of the Ocean; Which is of all the greateſt when the Moon is in the 
| Equator, or fartheſt diſtant from the Poles, Whence the Sun and Moon 
being either in conjunction or oppoſition in the Eguator, produce the 
greateſt Spring rides; and the ſubſequent Neap Tides, being produced by 
the Tropical Mom in the quarters, are always the 3 Tides z Whereas in 

June and December, the Spring Tides are tr Tropical + Sun and 


e *The Southern Bane are TTY 
Libra. Scorpio. Sagittarius. Capricorn, | Aquarius. Piſces. 

= „ 3 vw = X 
I Tropical Sun and Moon is when either of thoſe Luminaries are in the Signs of Cancer, 
or Capricorn. The Sun always enters Cancer the 21ſt of June, and Capricorn the 22d of 
December, which is the Sun's greateſt Northern and Southern declination, being in both 
theſe Signs at its greateſt diſtance from the Equator, OY its action upon the Tides 


leſs powerful. 
Moon, 
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| Moon, and dots leſs vigorous, and the Neap Tides by the EquinoSial 
Moon, and therefore the ſtronger. Hence it happens that the difference 
between the Spring and Neap Tides in theſe Months is much leſs. conſider- 
able than in March and September, and the reaſon why the higheſt Spring 
Tides are found to be rather before the Yernal , and after the Autumnal 
Equinox, viz, in February and OzZober, than preciſely upon them is, be- 
cauſe the Jun is nrarer the Earth in the Winter months, and by that means 
has a greater effect in producing the Tides —Attention to. the following $ 
Plate will furniſh you with an accurate idea'of a fine effect of Nature 4 
—— Flu 7" Iem. | | | 


—— 
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An egg of the above figure of the TI DES. 


C the Earth ſurrounded by water PT N—M che Moon in con- 
junction with, and O in oppoſition to the Sun in S, and in her 
quadratures from the Syn in Q. Now it is plain the part of the 
Ocean T to which the Moon M is perpendicular will gravitate to the 
Moon more than any other parts of the Hemiſphere e Tu, and therefore 
the water in that part will become lighter than uſual, and ſo will ſwel! 
and rife up towards the Moon. On the contrary, the water in N 
being moſt remote from the Moon M will be leſs attracted or gra- 

vitate leſs toward the Moon than any other part of the Land or Sea 

in the Hemiſphere e N n, and therefore will keep at fartheſt diſtance 
from the Moon, or which is the ſame thing, it becomes lighter than 
uſual, and ſwells on the part N' contrary to the Moon M. By this 
means the Ocean muſt of neceſſity conform itſelf to an oval figure 
whole longeſt Diameter is T N, and the ſhorter en: now becauſe the 
Tides at T and N are exiſtent ' both at the ſame. time, and oppoſite to 
each” other, it is evident, they following the daily courſe of the Moon, 
that they muſt conſtantly ſucceed each other under every Meridian at 
the diſtance of twelve hours time; and cherefore twice each ch as we 

lee they do. | net „ N ene 

A God, therefore a Providenc was an argument of the Stoics, the 
univerſal harmony of things ſhews that they are all formed by the Deity 
and under his direction. The mutual Funn or attractions of all 
Bodies which is not eſſential to matter, is a proof that an immaterial 
living mind informs and actuates the dead matter, and ſupports the frame 
of the world. We are therefore to conſider mankind as the family of 
God living under his continual care and inſpection, and «countable to 
him for all their actions. 


3 SECTION 


internal parts of the Earth; maſſes of petrified” wood,” brick; wrought 
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W n le 
HE: 1 which God deſigned for man by the "Tides 1 in e a 
1 "perpetual motion to the Waters, Was to prevent ir corrupting, | 
and thereby breeding any infection that might ariſe from too long a ſtag- 


nation of them. He has not committed this truſt to the uncertain care 


2 the Winds, which he appointed to purify the air we breathe, and to 


faciltate the productions of the Earth by the diverſity « of its 3 
and influences ; though the Winds are not leſs uſeful upon the Sek i 
tranſporting our merchandize with more eaſe and expedition than the 


ableſt horſes could poſſibly do by Land. Yer their blaſts are very uncer- 


tain; and oftentimes ſucceeded by long calms which would ſoon breed 


putrefaction in the Sea, that great receptacle into which all the links and _ 


drains of the Earth diſcharge themſelves. God has been pleaſed to ſuper- 


add to thoſe irregular and interrupted purgations of the Winds, "theſe 


diurnal helps of the flux and reflux of the Tides, which cauſe the Rivers 
alſo to flow back to a certain diſtance, by which increaſe of waters large 


Ships of burden are brought up to capital OWL, which vithdut' this 
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de of the Rivers would be impracticable. 

If we could deſcend into the bowels of the Earth, e mould there ſee 
dark chambers and apartments, ſtrange ſubterraneous paſſages, holes and 
caverns, ſome filled with ſmoak and fire, ſome with water, and ſome with 


vapour and mouldy air ; little brooks running murmuring through the dark 


grottos. . There alſo appears a ſurprizing mixture 'of' ſubſtances in the 


metals, beds of ſea-ſhells, trees, and marine bodies buried under great 
ruins ; and theſe not in particular places, but throughout the whole Earth; 
not only in the lower grounds, and hillocks near the ſhore, but in the 
higheſt Mountains far diſtant from the Sea. We may probably deſire to 
know how it came to paſs, that thoſe marine animals, which formerly in- 
habited the great deep, are now found buried under ſeveral layers of 
Earth, ata conſiderable diſtance from * Sea, and from the ſurface of 
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the Earth: Theſe have been generally thought the effects of ſome great 
event, ſome terrible change in Nature. The Scripture informs | us, that 


God cauſed an inundation to he brought upon the Earth in the days of 


Naah, for the puniſhment of a wicked World; that overſpread the face of 


the whole Earth; and\ia fi ſuch, excęſ 11 5 the Floods over- reached the tops 
15 


of the higheſt Mountains, "the ra: eſcending after an unuſual manner, 
ſo that a general deſtruction and devaſtation wi brovight!upor the whole 
Earth and its Inhabitan 95 The attiizing àgitation and fluctuation of the 

vaſt Waves, rolling for many months together; on the out ward frame of 


the Farth, x mul have m ˖ ade ſtrange 'havock; 'Jevilling' vaſt Mountains, 


* 


| and, railing others. Ni uhiverfal' diſorder might vecafion; that mixture 
of bones 85 animals, m nals of broken metals, and fundry works ef 
human Art, togel ther with the ſhells and teeth of Fithes, and other pro. 
ductions ok th the Sea. Several artz of the Earth muſt alſo have been un- 
dermipe ed by t the : raging "Waves, and the Motintains in many places have 

tumbled down on the Pfie Bur hing Uttler chef ruins thaſe marine 
bodies, which were intercepted by this fall. Whatever we can diſcoyer 
either upon or within the Earth, ſufficiently proves the truth of thoſe facts 
which are related by the Divine Hiſtorlan! Earthquakes indted produce 
the like effects, making hayockupon the hes. of the Ratth;j and turning 


things. vpſde dam: but we do not rend that there have heen ſuch fre- 


quent and univerſal' "repetitions of thel&diltrin' events; to iber, that they 


have thus rurhed'che Earth, a3 it were” inſide⸗ gut; 2h things of this 


nature, beingiboth ſtrange aud ſeuflble, exvite* adiniration and great atten- 
tion when they come to pals, and would cereainly lie been, remembered 
or tranſmitted down, in ſoche way orother. wr 

Theſe Earitiquakes'are evident Jeioaſtvacloie clint 1 are in the 
very bowels of the Earth ſtrange vacuities; for if the inward parts of the 


Globe were ſound and compact, there would be no ſueli cliing i in Nature. 


They are commonly accompanied with a heavy dead ſound, like a dull 
Thunder, that ariſes from the Vapours that are ſtri vin; in die Womb of 
Nature, when her throes are coming upon her. There are quantities of 
exhalations, and magazines of combuſtible matter, creaſored up in theſe 
dreadful hollow paſſages, that are capable of rarefactiom and inflamma- 
tion ; and when the Vapours come to be compreſſed, yp ſtrive every 
ny way 


ee Science improved. 
| way, to ſet themſelves « at liberty, and often break their priſons, or the 
cover of the Earth that keeps them in, which Earth upon that diſruption 
falls into the ſubterraneous Caverns. That theſe Caverns and Trains Where 
che Vapousslie, are Ver Jarge and capacious, we are taught by fad expe- 
rience, for-whole Oles, Countries, and INands, as Tien, * &c. have 

ae ſwallowed p into them. 9h #81 217 , >MESIALC IM Tho: 
To continue our ſurvey of the Earth, we. muſt 1 n che 
1 Water taken together. make one globular body is evident from 
the many obſervations of perſons ſtanding on the Shore and viewing a 
Ship departing from the Port. They gradually loſe light firſt of che 
| 3 2s | "bottom of the veſſel, whilſt they can ſtill ſee the rigging and flags: at the 
| topf? but as the Ship proceeds on, they loſe ſight of theſe alſo, as if. the 
whole was ſunk into the deep; likewiſe, i in a Ship making to Land the 
inert firſt deſcry the tops of Steepler, Trees, Nc. pointing above the 
Wer, next they ſee the Buildings, and laſt of all the IPs Wen 
eee ve the effect of che eee Ai 26.0103 pat? 
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The — of the Earth is alſo evidenced in a Lunar Eclipſe, 
ien is occaſioned by the interpoſition of the Earth between the Sun 
and Moon; the Earth's ſhadow being reflected on the Moon always 
appears circular; and it is a fact undiſputed, that bodies reflect a ſhadow 
fimilar to their own ſhapes ; thus a ſquare ſubſtance. oppoſed to the light, 
produces a ſquare ſhadow; a triangular one cauſes a triangle. Now was 
the Earth a flac extended Plane like a round table, its ſhadow on the Moon 
would appear like a ſtrait line, as we ſometimes ſee the immenſe Ring which. 
ſurrounds the body of that remote Planet Saturn, (although the ſurface 
of this ſtupendous Ring is much more extenſive than our whole Earth ; 
yet it frequently appears as only a fine line drawn acroſs the body of its 
Planet.) It is therefore obvious that the Earth's ſhadow being round, the 
Earth itſelf muſt be globular, and although there are Vallies and Moun- 
tains on its ſurface, theſe inequalities are as inconſiderable when compared 
to the magnitude of the Earth as the little aſperities upon the rind of 
an Orange, and accordingly we find that Mountains and Vallies upon 
the ſurface of the Earth cauſe no irregùlarities in its ſhadow ; for i in a Lunar 
_ Eclipſe the circumference is reflected even and 1 en as if it were * 
duced by a body exactly globular. 33 Fo | | 
The Semidiameter of the Earth is above 7000. PAP les this 


higheſt Mountain is not four Miles higher than the ſurface” of the Sea, 
which is but a 2000th part of the Earth's diameter; thus it appears that 


the higheſt Mountain bears no greater proportion to the bulk of the Earth 
chan a grain of duſt does to a common Globe. The roundneſs of the 


1 Earth is alſo confirmed by many Voyages which have been made about it 


from Eaſt to Weſt: Firſt, by Magellan's Ship in the Year 1519, 1520, 
and 1521, in 1124 Days: By Sir Francis Drake in the Years 1577, 1578, 
_ 1579, and 1 580, i in 1056 Days; and by Lord Anſon, who on the 15th of 
June, 1744, finiſhed his long Voyage of near four Tears; by Commodore 
Byron, Capt. Wallis, Carteret: &c. and laſtly, by Capt. Cook, accompanied 
by the ingenious Mr. Banks and Dr. Solander; in the Years 1769, 1770, 


{i * who ſeverally circumnavigated the Globe in 1768, &c. | 
The people who inhabit that part of the Globe exactly under us are 


| [called ANTIPODES : their fert are oppoſite to ours; when it is Noon 


with u us, it is Midnight with them, and our Summer is their Winter, The 


EARTH reſts upon nothing, but is poiſed i in the Heavens and ſurrounded 
with 


20 wi | 6 


wich a number of ſmall. Atoms called the [diane or Air, which 
is gradually more rare fied the higher; we -aſcend from its ſurface. 
Its whole height is ſuppoſed to be forty-ſix or forty-ſeven Miles: 
But on the higher Mountains, as the Alps in Italy, and the Audees in 
America, its ſo very rare or thin that we breathe with great difficulty, and 


very probably at the diſtance of ſix or wth Miles r the e * 
in or e nes | 


iS "EQ e : | 
RET „ ts. of the ATMOSPHERE. 8 


JROVIDENCE has not only: i fitted our. 1 = 
the reſpiration and nouriſhment of Animals, the growth of Vege- 
Xo the production and - propagation , of Sounds, but helps alſo to 
make our habitable Earth that beautiful ſcene of. variety which it now is; 
deprived of the Atmoſphere, the Sun would yield us no light only when 
we looked full upon him; but if we turned our eyes from him towards 
any other part of the Heavens, even at bright noon- day, we ſhould ſee the 
Heavens appear dark and as full of Stars as on a bright Star-light Winter's 
night, and the various bodies which are upon the Earth, would all without 
the Atmoſphere appear to us as dark as at midnight. It is eaſy to ima- 
gine how much of the beauty of - the. viſible. Creation would be. loſt in 
theſe circumſtances, beſides the inſupportable prejudice to the eyes of all 
creatures by the ſudden tranſition from pitchy Darkneſs to exceſſive Light; 
thus wonderfully has the Alwiſe-contriver accommodated the Atmoſphere 
do our uſe, that even the numberleſs ſmall *. particles of various kinds 
which. float in the Air, receive the Light from the Sun, and like 
ſo many ſpecula or Looking - glaſſes, reflect and ſcatter it through 
the Air, and this occaſions that Light which we ſee in the Day-time, 
and it is this grand contrivance that enables the Sen to nen the 


* Thus if the Sun ſhines into a A rbom through an hole in a oe, or 1 * ot. a 


window, we perceiveitin ber N * rel en e er e che. 2 = 
room iv of duſt or ſmoke. 92907 it 
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whole Hemiſphere, not a whilſt he is above our Horizon, but alſo fome 77 5 
time before his riſing, and thus inſtead of /tatal darkneſs wWe are favoured 
Vith 4 uſeful morning and evening twilight. The Atmoſphete alſo occa- 
bons a refraQion, which preſents us with a fight. of the Sun itſelf about ; - 
"three Minutes and one fourth every morning before it xiſes above our | J 
Horizon, and alſo as much every evening after i it ſets below it, which in 4 
one Year amounts to more than forty Hours; and ſo much Senne _ = 
| are all the Inhabitants on every part of. the Globe bleſſed with more than 3 7 
; they could be without ſome deen en eee *i14 e e Bob N q 
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This Figure repreſents the Eanh ſurrounded with the Atmoſphere: 
HI O is the Horizon of a perſon ſtanding at P; alſo S repreſents the Sun | 
as yet really under the Horizon, from which a ray 81 aſcends, and falling 


upon the upper part of the Air at I, is by the reſiſtance it meets with 
- there bent out of it courſe towards D, into the oblique one I P, and ſo 
© falling upon the eye of the Spectator, he will then ſee the Sun in the 
direction of this refracted ray at R, a whole breadth, or a 1 more 3 


above its true place. | | 15 . 
The 


* 
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The following exampls will alſo Ame e mplen witty che Sun eb . 


above the Herixen when it is actually below it. Put a Guinea or any piece 
of money into a Bafon, then retire from the Baſon till you have juſt TY 
Gght of the Money at the bottom, then let any perſon gently pour in 
ſome water, and the Guinea, &c. will very conſpicuouſly' preſent itſelf to 
your ſight” the viſual ray bends on the ſurface of the water and deſcends 
to the bottom, and thus brings o vpur ſight the piece in the water. 7h 
the fame rule the 'Atmoſphere'preſents. us with the image of the Sun a when | 
that Luminary itſelf is really-ander our Horizon. niet i U e 
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their operations as he ſees conſiſtent with the general good of Man- 
kind. Beſides what we have here mentioned, there are many other 
ſingular properties in the Air, which will be taken notice of under its 
proper head: we "nn now res to wann the Bend as it is inhabited 
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and Ireland, and the ſeveral Plantations of America thereunto belonging. 


The Iſland of Great Britain is large, populous, rich, and fruitful. The 
Antients eſteemed it ſo conſiderable that they called it Infula- "Magna 3 
and C2/ar boaſted that he had diſcovered another World. It is of a tri- 

| angular form, the Land's-End, the .South- Foreland, and Caithneſs, ſhoot- 
ing out into ſo many Promontories, and making the corners. A great 
number of ſmaller Iflands lie round Great Britain ; ; ſome ſingle, as the e 
of Wight, the Ne of Man, &c, others as it were in cluſters," as the Ort- 
ney Iſles, and other little flips, that are ſcattered all along the coaſt of 


Scotland, The three Kingdoms have on all ſides very convenient Har- 


bours, and are accommodated with navigable Rivers in abundance, 
which convey to them the riches of the Sea, and of foreign nations. The 


advantage of the Sea ſurrounding them, as it is a ſecurity againſt Enemies, 


fo it is alſo againſt the violent colds to which the climate would other- 


wiſe be expoſed; for the Tides and conſtant motion of the Sea ſends us 


in a Kindly ſort of vapour, which qualifies the natural ſharpneſs of the 
Als, even to ſuch a * that in ſome parts of France and Haly, they 


FE feel! 


REA BRI TAIN, as it is the largeſt in compaſs of all the Weben 

Iſlands, ſo it may be juſtly eſteemed the moſt important in Europe, 
and perhaps in the world, with reſpect to its ſtrength both by Land and 
Sea; its Commerce, as well inland as foreign, and its influence upon 
other Kingdoms and Nations in moſt parts of the known World. The 
Britiſh Empire is conſtituted of the three kingdoms of England, Scotland, 
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feel more of the Winter than we do in Exgland. The foil in Egland and 
Feland doth, in a great meaſure; owe its fertility to the ſame! cauſe; the | 
Vapours, not only tholliffing'the Alt, and by that means nouriſhing every 
vegetable, but they alfo fürtiſh us with gentle ſhowers: in their proper 
ſeaſons, inſomuch that our Anceſtors believed theſe muſt needs be the For- 
tunate Iſlands, fo much talked of by the Antients, as having of all others 
the beſt claim to thoſe natural bleſſings and delights, with which they 
made them abound. We ſee every day, that the convenient ſituation of 
any eſtate gives an\Eſtimate; ant raiſes its purchaſe; and, without con- 
venience, life itſelf would be but a mere ſpiration, ſcarce worth the 
valuing : England; then, tnbſt certainly deſerves to be valued and preferred 
to all nations on the Earth. having b both to ſo great an advantage. It is 
an, Iſland placed. as a center to the circul r Globe, towards "which trade 
may. draw a line from. the whole circumference; z It is bleſſed with a mode- 
ration of every Element; no toric Zone K. e Hor GE Zone be- 


— 
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cold Ke e the e parts, "bur altos a temperature between 8 
both; ſo that our native imaginations are neither too airy for conſidera- 

tion, nor too dull for invention; its ſoil is mixture and productive, and 
where barrenneſs appears on the Jurface, the” bowels are enriched with 
valuable Mines. No Alpine Moyntains, nor Holland Bogs, but the Land . 
is charmingly diverſified. with ſpacious Plains, beautiful Hils, and | 
fruitful Vallies ſo that when the patching Sun burns up the | 
higher Lands, the humble Meadows thrive with verdure. Our Paſtures | 

= may be juſtly ſtiled excellent, and the verdure of this country "ſtrikes ' | 

== foreigners with wonder. And when mighty ſhowers drown the Vales, 

= | the Hills grow fruitful by watering ; our Lands, when tilled, produce a 

| E $5 grateful plenty in return to labour; our trees in general are lofty and 

= well topped, and afford us all the conveniencies we can expect; our kingly 

=_ oaks ſo firmly rib our ſhips, that our Royal Navy, if duly ſupported by 


i 5 the. effects * a proſperous national Commerce, will ever prove an invinci- 
j | ble 


bas, 
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dle Bulwark to any daring fo: our fruits are pleaſant and uſeful for 
ſupport: our cattle large, healthy, ſtrong, and numerous, which are+as 
good as the world produces for labour or for food. Our wool is very 
good, it is the parent of our chief Manufactures, and gives us a plaudit 
in our Cloths, Baize, Says, Serges, &c. throughout the univerſe. The 
Weſtern parts of England make a grrat figure in this way, for the Plains 
in Dorſerſbire, Wiltſhire, Glouceſterſhire, Somerſetſhire, and Hampſhire, are in a 
manner covered with Sheep, inſomuch that the people of Dorcheſter affirm, 
that there are always ſix hundred thouſand: feeding within ſix miles 
of that town; yet the Manufacture demands more wool than all theſe 


ſheep can furniſh, inſomuch that they commonly take thirty thouſand 


packs from Jreland; and very near as much yarn ready ſpun; it 
has been computed that in thoſe five Counties, there are above one hun- 
_ dred thouſand families maintained by ſpinning, reckoning fix to a family, 
_ excluſive of a Weaver in each, and in many two or three. But it would 
require a large Volume to run thro“ even our capital Manufactures; we 


therefore ſhall only mention, that to be convinced of the prodigious bene- 


fits reſulting from every kind of Manufacture, we need only make a 
Journey into any of the Counties where they flouriſh, and look about us, 
where we ſhall find the Market Towns thick and yet large, well built, 


populous, and rich, and Villages within a mile or two of each other. As 


for inſtance, for twenty miles round Exeter in Devonſhire ; in the neigh- 
bourhood of the manufacturing City of Norwich in Norfolk, where 4 
Stuff weaving is carried on; in Eſe, where the Baize trade flouriſhes ; | 
Wiltſhire from Warminſter to Malmſbury; in the Counties of Glouceſter 1 
Worceſter, where the white clothing trade is the grand Manufacture: Be- 


ſides the many other Counties where the Hardware and Cutlery Manu- 
factories flouriſh, &c. &c. This is ſufficient to ſatisfy an opening mind, 


as to the truth of all that I have advanced upon this curious and copious 
ſubject. Our Land is plentifully veined with many noble navigable 
Rivers, refreſhing the Earth, and affording variety and plenty of fiſh, 


as well as the conveniency of water carriage, thereby contributing to 


domeſtic trade, and that happy intercourſe between all parts of the Iſland 
which communicates its bleſſings, and is thereby the parent of univerfal 
| E 2 | * 
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plenty. It is no wonder, therefore, that ſo amiable an appearance, either 


excires a ſtrong affection in the natives, or has charms ſufficient to invite 


over ſtrangers, or to retain amongſt us ſuch as accidentally come hither. 


There is a natural affection, and (if I may be indulged the expreſſion) a 
laudable partiality in every Nation for its own Country; and there is no 
doubt that the people of Britain have in all ages had their ſhare of this 
diſpoſition; and yet, independent of this, we may ſafely affirm, that with 
reſpect to natural advantages, there are very few Countries that are bleſt 
with greater than our own. There are indeed warmer and richer Climates, 

but very few ſo temperate, ſo. wholeſome, and ſo pleaſant: The almoſt 

continual ſpring of Italy does not indeed adorn our Fields, but if we want 
their ſpring, we are alſo without their ſultry Summer. We have no occa- 
ſion to pant after the Vallies of Hæmus, or wiſh for the deep embowering 
ſhade ; our Summers are moderately. hot, and our Winters for the moſt 
part are very tolerable with reſpect to cold; ſo that we are free at leaſt 
from thoſe inconveniencies that are produced by either of theſe extremes, 
and enjoy all, or the greateſt part of thoſe advantages, which are the 
boaſt of other Climates.— The Sea, by Providence, is a wall which ſur- 
rounds us, to defend us from the Pharaoh that would enflave us; it is 

Champion and Servant too: for, by our Ships furrowing its Waves, we 
ſend our plenty out, and bring the riches of the moſt diſtant parts of the 
World into our poſſeſſions, —lIt is very obſervable how Heaven bleſſes us 
by the courſe of the Wind, that commonly blows weſterly for above 
half of the year, which makes all our Cape Lands and Bays, oppoſite to 
the French and Dutch Coafts, good roads for our Ships to ride with ſecu- 
Fity 3 for we are on the weather, and the French on the lee ſhore ; beſides 
our Anchor-hold is much better than either the French or Dutch, for we 
have generally a ſtiff clay, chalk, or hard gravel, whilſt the French have 
only hard Rocks or looſe Sands.—Theſe are ſome of the many advantages 
we enjoy above the reſt of mankind ; Nature pours her gifts around us, 
and we only want a proper temper to enjoy them .—Hail Britain! hap- 
pieſt of Countries! happy in thy Climate, Fertility, Situation, and Com- 


merce; but ſtill happier in the peculiar nature of thy Laws: For let any 


man converſant in the World, beſtow but a tranſient reflection on the ſtate 
| * 
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Pan 


prevails, but a confederacy of Civil, Ecclefiaſtical, and Military Tyranny, 
againſt the Liberties and Properties of the whole human ſpecies z except 
in the little ſpots called Great Britain and Ireland, and their dependent 


Dominions. 


cal Government, or what is worſe, are actually ſlaves in a republic. But 


Examine every State in Europe, and you will find the peo - 
ple either exiſt under a ſervile precarious kind of freedom under monarchi - 


| 29 55 
of mankind throughout the Globe, and he will find that ſcarce any thing 


But in England, where the form of Government is that of a limited Mo- _ 


narchy, the King is greatly reſtrained; which is ſo far from diminiſhing V 
his honour, that it adds luſtre to his crown; for whilſt other Kings are 
abſolute Monarchs over an innumerable multitude of Slaves, the King of 


England has the diſtinguiſhed glory of governing a free People, the meaneſt 


of whom has a right of protection by the Laws. He has great preroga- 
tives, and an almoſt boundleſs extent of power in doing good, and is, at 
the ſame time, the ſole obſtruction to the exerciſe of his power, which conſiſts 
only in his being reſtrained from acting inconſiſtently with his own happineſs, 


and his People's welfare.—Thus, in Epitome, we ſee what a rich Heireſs, : 
with an immenſe Fortune, we enjoy, by the gift of the great Father of the? ? 


Univerſe ; but we ſhould conſider, when this portion was given, gratitude 


and duty were expected, that it might deſcend as a jointure to our poſte- 
rity.— May the giver of all good things, to whoſe gracious diſpoſition we 


already owe ſo much, incline us to a grateful ſenſe of his goodneſs, and 
teach us to make a right uſe of the numberleſs advantages he has put 
into our power; and may it be the ſtudy of the riſing Generation, to 
proſecute whatever their Anceſtors. have wiſely begun; to amend their 
etrors, and to exceed their endeavours; fo mall we remain a rich, a 


powerful, and a happy People 
The ingenious Mr. 7 eren 8 gives us the following fine Elogium in 
in praiſe of England. 

Happy Britannia / W the W of Arts, 
Inſpiring vigour, Liberty abroad | 
Walks, uncenfin'd, even to thy fartheſt Cots, 

And ſcatters plenty with unſparing hand, 

Rich is thy Soil, and merciful thy Clime ; 


Thy Streams unfailing in the Summer's drought; 
a enn , 
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f ; 11 +1: Unmateh'd thy guardian Oaks; thy Valleys est 
2s wind golden Waves; and on thy, Mountains flocks, . 
i | 44-442 ; --Bleat numberleſs; Wbile toving round their fides, | 
= [+ Bello the blackening herds in luſty droves, 
| | | Beneath thy Meadows glow, and riſe unquell'd 
8 C 1 ? Againſt the Mower' sſcythe. On every hand 
1 2 e Thy villas ſhine, Thy Country teems with wealth ; ; 
REES el And property aſſures it to the Swain, © 
| 1 and unwearied, in his guarded toil. 
Full are thy Cities with the ſons of G 
And trade and joy, in every buſy Street, ee 3.3997 en 
Mingling are heard: even Drudgery himſelf 
As at the car he ſweats; or duſty bews | 
The Palace-ſtone looks gay. Thy crouded Ports, 
Where riſing Maſts and endleſs proſpect yield. 
With labour burn, and echo to the ſnouts 
Of hurried Sailor, as he hearty wayes 
His laſt adieu, and looſening every ſheet, 
Reſigns the ſpreading Veſſel to the wind. | 
| alin: Bold, firm, and graceful, are thy generous youth, 
5 By hardſhip finew'd, and by danger fir d, : 
TE as ; Scattering the Nations where they go; and firſt 
Or on the lifted Plain, or ſtormy Seas. 
Mild are thy glories too, as ofer the plans 
Of thriving peace thy thoughtful fires preſide ; 
In genius, and ſubſtantial learning, high; 
For every virtue, every worth, renown'd:; 
Sincere, plain-hearted, hoſpitable, kind ; _ 3 
Yet like the muſtering Thunder when provok d, 
c | The dread of Tyrants, and the ſole. refource | 
| Of thoſe that under grim oppreſſion groan. 
f | Iſland of bliſs ! amid the ſubject Seas, 
That thunder round thy rocky coaſts, ſet up, * 
At once the wonder, terror, and delight, | 
Of diſtant Nations ; whoſe remoteſt Shores 
Can ſoon be ſhaken by thy Naval arm; 
| Not to be ſhook-thyſelf, but all aſſaults 
=... \.....- Bafflling, as thy hoar cliffs the loud Sea-wave. 
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O thou ! 


ci n 3 © hh 
O O thou! by whoſe almighty nod the ſcale 
Of Empire riſes, or alternate falls, | 
Send forth the ſaving Virtues round the Land, 
my In bright patrol: white Peace, and ſocial Love: ; 
„ The tender-ldoking Charity, intent e D 2 
On gentle deeds; and ſhedding tears thro! ſines ; 7 £009 ts 
Undavnted Truth, and Dignity of mind; yogi Þ | 
Oourage compos'd, and keen; ſound Bapeseen 503 260 
a * ene in heart and look; clear Chaſtity, " | 
With bluſhes reddening as ſhe moves along, 
Diſordered at the deep regard ſhe draws ; 

Rough Induftry Activity untir'd, | 
With copious life inform'd, and all awake : : „ 
Wbile in the radiant front, ſuperior ſhines 3FFFFV $28. 200 HPO 

That firſt! paternal virtue, Puhlit Zeal oo 
Who throws o'er all an equal wide ſur ve, 5416 e 26] 
And, ever muſing on the common weal, .. _. Tos wi. | 
Still labours * with ſome great deſign, 


a 


Spain, Whole capital City is Madrid, is ſituated about (6994 miles South 
from Lindon. The Spaniards are men of a piercing wit, and elevated 
genius; but very little improved by ſtudy or converſation,” for want of 
Sehools and Academies, where the Sciences are taught in the modern 
way. They are admired for their ſecrecy, conſtancy, and 'patience in 
adverſity ; are very flow in determining, but uſually conclude judiciouſly 
at laſt: They are generous, magnificent, liberal, delicate in the point 
of honour, ſincere friends, agreeable companions, grave in diſcourſe, 
great enemies to lying, and extremely temperate in eating and drinking; 
obedient and faithful to their King, whom they never mention but with 
| the utmoſt reverence, very devout in offices of piety, and very civil to 

ſtrangers; but much addicted to Jealouſy, and natüally of a * Os 
proud diſpoſition. | 
Portugal, of which Liſbon is the capital City, lis about 840 miles South 
| welt of London. The Portugueſe are men of a good genius; the nobility and 
gentry are magnificent, liberal, temperate in eating and drinking : cha- 
ritable, relieving people in diſtreſs of every nation and religion chargers 


exception ; but ſomewhat revengful. 
: Frakes 


France, ofwhich Paris is the capital City, lies about 203 miles South-eaſt 
of London. The French have a great veneration for their King; they have 
a genius fit to undertake any thing, whether it be in Learning, Trade, 
War, or Manufactures; they are very civil, ſprightly, and active; 
bleſſed with a clear conception, and ready expreſſion; extremely com- 
plaiſant and obliging to Foreigners; pleaſing in diſcourſe, replete with 
vivacity, but too much inclined to foppery in their dreſs, yet they 
have ſomething of a winning deportment. They have of late ad- 
vanced Learning to a very conſiderable height, and produced ſeveral 
Authors, (ſome of the fair ſex) Who are now 3 through all the 
learned World, for their ſingular parts: yet the Inhabitants by nature are 
addicted to, and from cuſtom, have imbibed an habit of flattery and levity. 


{taly, whoſe capital is Rome, lies. about 780 miles South - eaſt from London. 
The 1talians are exceeding complaiſant, and obliging to each other, and 
very affable to Foreigners; they are as ſober a people as are to be found 
in the chriſtian World, though they abound in plenty of choice Wines. 
They are generally men of wit, but ſomewhat inclined to effeminacy, they 
have a genius for Arts and Sciences; nor do they want application, 


} Germany, whoſe capital is Vienna, about 650 miles Eaſt of London. 
The natives are allowed to be endowed with ſome very. commendable 
virtues, particularly honeſty, fairneſs in their dealings, and hoſpitality, | 
which, the antient, as well as the modern Germans, are allowed to have. 
Julius Ceſar. informs us, that i in his days, their houſes were open to all 
Travellers, and they look. upon it as a piece of injuſtice to affront a ſtranger. | 
They are allowed to be excellent Mechanics and Chymiſts ; 3 nor do their 
Scholars come behind the Mechanics in their unwearied application to 
their ſtudies. They are indeed, by the French, charged with being dull; 
but if Nature has been bountiful to the French, in giving them a ready 
conception, the want of this in the Germans is made up to them in a 
ſound judgment. As to the honeſty and integrity of the Stoitrers, for 
which they haye been ſo generally applauded, late Writers aſſure us, 
they do not altogether deſerve ſuch a character at preſent ; but, how- 
ever, are yet brave in Arms, and faithful to their engagements, as Mer- 

cenaries, or Allies. The Hungarians here are a brave warlike people, 
wiſe and politic, and zealous allerters of the Chriſtian Faith. Theſe are 
| the 


e ene "a 


the Dominions-of the King of Pruſſia, whoſe chief City is Berlin, 270 
miles North of Vienna. They are eſteemed excellent Soldiers, and in 
— nnen FIN nearly, b Wa pee 
Germans. Den ane: 1318 n v3 s 
HFollanu, b the bud Provinces; are a cone „ef 7 nde- 
pendent States. Auſterdam the capital, ſituated about 132 miles Eaſt 
of London, The loweſt claſs of the people in this country are induſtri- 
ous, but ſlow of underſtanding; not to be dealt with by haſty words, 
but eaſily managed by gentle expreſſions, and yielding to plain reaſon, if 
they have time to underſtand it. The trading people in their great Towns» 
are reckoned plain, honeſt dealers (with proper looking after) punctual in 


every reſpect, pondering and ordering a thing well before they begin 


it. The Gentry, or Noblemen, are plain, frugal, good ſort of men, 
and are ſo ſagacious as uſually to acquit themſelves with proſit and hondur, 
in the ſervice of their Country. T ee r e- * let who n be 
| loſers, they will be gainers. Otte nt ins ate; 
Denmart, whoſe capital is en 100 _ North. eaſt of Linkin: 
| The Danes are the remains of an illuſtrious” Nation; which in former 
times made a great figute in the World. (The: preſent natives are labori⸗ 
ous and content wieh little; are allowed to be a brave, ingenious | people, 
and equal their neighbours in good qualities. 
| Norway, belongs to the Danes, the chief Town is Bergen. Cuplat 
and Iceland belonging to the ſame King: The Norwegians are Taid -to'" 
be but an ignorant people: they however are very hardy and 
laborious, exceeding juſt in their dealings, and obliging te ſtrangers. 
The Laplanders are a very innocent and ſuperſtitious people, ſearee guilty 
of any of the vices of their politer neighbours.- The [celanders are rec- 
| koned a very ignorant and ſuperſtitious people, and value "themſelves: 
much for their great ſtrength. This Country is cold, barren, and miſe- 
rable, yet Providence has wiſely planted in the human ſpecie ſuch u parti- 
ality in each for their own Climate, that the frozen Laplanier prefers his 
ſmoak- dry d hut, and dreary wild, to the moſt luxurious and fertile 
"Meadow in England, and will ſay with every nation, home is home.. 
_ \ Stoeden. The Swedes,” whoſe country this is, have a "ſort of ſtiff gravity; 
they have a great inclination to make a grand appearance, * which many 
F N 
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34 a. improved. 
_ of ͤ them 20 their. families; they are a people very religious, and con- 
ſtant frequenters of the Church; they are much given to hoſpitality, very 
affable and civil to ftrangers. The Nobility, - Who apply themſelves 
chiefly to a military life, are famous for their courage and bearing hard- 
ſhips; The common Soldiers endure cold, hunger, and hard marches, 
to admiration, and are more valuable for their courage and obedience, 
than learning their duty readily, The City of  S/ockholm, is the en 4 
all chis King s daminions, 720. miles North. eaſt of London. .  - 
| Next you have the extenſive Dominions of Mu/covy, or Ruſſo, 1 

chief Cities are Peten/bourg and Meſcam; the former 1080 miles North- 
eaſt of Landon. The temper of the Ruſſians is not much admired: Theß 
are held to have good parts, und capable of imitating, any thing they ſee 
done: tis ſaid they value themſelves. in overcreaching each other; 
for the terms honeſt man and a fool are, with them, of the ſame import: 
They are ſlothful, proud, and deceitful; and can hardly be brought to 
learn any art or ſcience without the diſcipline of the whip; are bleſſed 
with a hale and vigorous conſtitution. However, of late years they are 
much improved, and the Empreſs takes infinite pains to make her ſubjects 
ad wile as: they. are. valiant 3. they are, Si: ee h with 

| Poland, whole a is Warſaw. 766: 5. Eaſt of: Fancy The. | 
genteeler part of the, natives. are commonly reckoned down right. and 
honeſt, very ſeldom. given to the art of diſſembling; they are of a very 
generous ſpirit, but a great deal; of. reſpect required. The people in 
general are very fierce, much inclined to an uncontrouled liberty, or rather 
licentiouſneſs and petulancy;; Wherefore plots and conſpiracies againſt; 
their Kings are frequent among them, whoſe actions they canvas with a 
great deal of freedom, being always too jealous. of the leaſt, point of 
their liberty. They do not want courage, but are more fit to act with . 
ſudden heat than to endure long the fatigues of War. No e being „ 
would either covet the Throne, the Country, or the People. : 

The Turtiſb Empire, whoſe capital is Conſtantinople, is 1300 len South- | 
eaſt of London. The Turks: are perſons of integrity in their dealings, 


Da obſervers be * 1 a am; to oe, and extraordinary 
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charitabler They — for paying a profound reſpect to Do 


thing that is ſacred, and the ſtricteſt obſervance to the hours of prayers 
and the devotion with which they offer them up, but are not without 


eruelty and much ſuperſtition. The frugality and temperance of the 
Turks are frequently mentioned by Travellers for our meg, thei | 


dee eue, vices are ſnut up in their Seraglios. 5 
Arabia, whoſe capital is Mecca, 2640 miles South-eaſt of ( 
The Arabians, near Maſcat, are reckoned brave, of a civil and 


honeſt deportment, to all ſorts — people. The natives in general, 
in the other parts of this Country, are much taken notice of for their 


rambling from place to place; and this not in ſmall parties only, but alſo, 
in many places in great companies, with their Prince at their head. 

Perſia, Ipahan is the capital, 2550 miles Eaſt of London. The — 4 
fans are generally acknowledged to be men of bright parts, and abun- 
dance of vivacity, fond of glory, and very courageous. and as they 
were formerly obſerved to be the moſt civil and obliging of all men, they 
retain the ſame happy diſpoſition to this day, eſpecially to foreigners, 
who admire their hoſpitality, benevolence, and the great command they 
have of their paſſions. They are great enemies to fraud, are meck, 
peaceable, and modeſt. Amongſt their ſtudies, Moral Philoſophy ſeems 
to be more cultivated than the reſt. Theſe; people ſhew a perfect reſig- 
nation under all misfortunes, and ſpeak of death, and ſuffer it, with 
great evenneſs of temper; as wu ages) ewes rn to ** ü im- 
ebe on their minds. " 

India, whoſe capital City is Agra, is 8 miles Eaſt of thinks The 
amübidmer of this vaſt Empire are to be diftinguiſhed into Moors or 
Mogul, and Pagans or original Indians. The Moors or Moguls are a mix- 
ture of Tartars, Perfians, and Arabs, whoſe characters may be ſeen under 


their reſpective heads. The original Indians, who are by much the 


greateſt number of the inhabitants of this Empire, are certainly. as polite 
and ingenious a peoples and as peaceable, humble, inoffenſivt in their 
behaviour, as are to be found on the face of the Earth: They are alſo 


extremely tender and compaſſionate, even to animals and the vileſt inſects. 
FA unn and other vices they have, they learnt from the Chriſtians, 
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25 are not very e 3 however, few ponents — * 50 
equal temper at the approach of death. The natives of Siam, which is 
a part of Tndia, have a ready and elear conception, and their repartees 
are quick and ſmart; they imitate any thing at ſight very well; and are 
| neither laſcivious or intemperate; nor will wanton: diſcourſe pals for wit, 
or be taken for ſublimity of genius: They are polite and courteous, and 
| heir minds are always calm, being bleſſed with a great command of their 
| paſſions. They are great lovers of their families; their children are 
aid to be very engaging and of a ſweet tomper.— The Tonguine/e, ano- 
ther people of this vaſt Empire, are courteous and obliging to ſtrangers, 
_ _ eſpecially the trading part of them, and mighty fair Abe, very r. 
nious and diligent; and patient in adverſity. 
bin is a vaſt Empire, whoſe capital City is Pekin, jerry ankles South- 
Eaſt from London. | The Chineſe are a very polite ingenious people; but 
ite ſeems they uſe ſuch art to conceal their vices, that a ſtranger would 
be eaſily induced to believe they are all men of ſtrict - They. con- 
| tinually apply themſelves to diſcover the inclinations, humours, and 
tempers of thoſe they have any commerce with; and no people know 


better how to inſinuate themſelves into the good opinion of thoſe they 
deal with. Their religion is a ſyſtem of: fine ee ee laid 


down by their great Confucius. 2 
Great Tartary belongs to the ( Nineſe, wn and ſeveral wide 
Princes. Chiman is the capital of Chineſe Tartary; 4480 miles Eaſt of 
"London. Samarchand is the chief City of Independent Tartary, 2800 miles 
Eaſt of London. Tobolſty is the chief City of Muſcovite, or Ruſſian 7 artary, . 
2412 miles North-eaſt' of London. We know very little of the character 
of the inhabitants of this vaſt country, that can be depended on, only that 
the Tartars, in the road from Tobolſty to China, are reckoned more ſub- 
ſtantial than the neighbouring parts, and very hoſpitable. The Circafſians 
are alſo extremely civil to. ſtrangers that travel That way, and will not 
ſuffer them to pay any thing for the entertainment of themſelves, horſes, 
or ſervants, but will even contend frequently who ſhall have the honour 


of Ong ** The * who are the natives of this Iſland, ane 
reckoned 
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reckoned very fair in their dealings, and very ingenious ; of quick appre- 
2 and good underſtanding, modeſt and courteous; they are careful 


to inſtil into the minds of their children a: love of glory and virtue, and 


are not covetous of much riches, contenting themſelves with a compe · 
tency. They obſerve a decorum in their common converſation, avoiding 
all looſe or vain expreſſions, and detraction. Jedo is the capital City, 
4950 miles from London. The natives of theſe, called the Phullpine Iſlands, 

are an ingenious witty people, civil to ſtrangers, and make a genteel 
appearance. The Javaneſe are very abſtemious, and have the character 
of being fierce and haughty. The people of Macaſſar have excellent me- 
mories, and are very quick of apprehenſion. They ſeem to be bleſſed 
with juſt notions of honour and friendſhip; and there are inſtances of 
many of them, ho have relieved: and maintained people in diſtreſs, 
and even ſuffered. them to ſhare their eſtates. They are unhappy in 
being very ſubject to paſſion; z- but it is ſoon over, and: then they will 
condemn: themſelves for not conquering that weakneſs. There are no 
people more addicted to arms and hardy enterprizes, enduring fatigues 
as well as any people whatever. The inhabitants of the: Island, called 
Borneo, are in general quick of apprehenſion, and extremely inquiſſtive, 
and will learn any thing with a great deal of .caſe;; They are held to be 
people of a very peaceable diſpoſition, and ſeldom or never quarrel. The 
people of the Iſland of Sumatra, do not ſeem to have any thing of a 


character like ſome of the former; they are ſaid not to wanggenius, but 


diligence to apply themſelves to Arts and Sciences. The people of Ceylon 
do not want courage, and are men of quick parts, complaifant and inſinu- 


ating in their addreſs; naturally grave, and of an even temper, not eaſily 


moved; and when they happen to be in a. paſſion, ſoon reconciled. again; 


are very temperate in eating and drinking, and do not ade in their | 


— 5; | "v2; Hewo! 

1 We come now to n Mes. chief T own is 1 Care, 1020 
” miles from London, to the South-eaſt. Theſe people do not deſerve ſo good 
a character as their anceſtors, they being now reckoned very cunning, 
cruel and luxurious, and far from N famous for cheir EQUrage 
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The Moors of all the country, called Barbary, have no better character 
than the preſent Zgyprians, being reckoned covetous, unhoſpitable, intent 
upon nothing but heaping up riches}; and yet they are obſerved to be 
hvely and ſharp wits, very dutiful and obedient to their parents, their 
princes,” and their ſuperiors ; and recommended for their reverence to 
God and Religion, and whatever is eſteemed ſacred amongſt them. They 
will not ſuffer theſe to-be burleſqued and made a jeſt of by profane fools, 
which is too often connived -at amongſt Chriſtians, and ſometimes en- 
couraged by thoſe who ought to ſet 4 better example. The Arabs, 
amongſt theſe people, have always had the character of a thieviſn, pil- 
fering generation, and perpetually led a rambling life: But thoſe who 
inhabit the Mountains and have had the leaſt to do with the courts, or 
trade, are much the plaineſt and honeſteſt people. The moſt wretched 
and abandoned people here, are the Renegadoes, who have renounced 
Chriſtianity, and turned Malometans; theſe: prove the moſt vicious, trea- 
cherous mortals that the country affords. Here are Biledulgerid, Zaara, 
Neeroland, and Guinea; but 1 find very little ſaid as to the character of the 
natives, only that thoſe of Guinea do not want ſenſe, but employ it to the 
vileſt purpoſes," in defrauding one another and the Europeans that deal 
with them. But it is thought theſe Zuropeans have, in great meaſure, 
contributed to make them ſo exquiſite cheats. There is ſtill a more aban- 
doned race in Guinea than the Negroes ; theſe are the Mulattoes, or mixed 


blood, proegeding from the Negroes and Zuropeans, but exceed both in 7 


their vices. They are all eſteemed ſuch maſters of their temper, and ſo 


eaſy in all conditions of life, that no ſudden LORE or eee in 2 
fortune ſeem to diſturb them. 


Ethiopia is a vaſt country. The Au nians are ſaid to | have a great deal 
of  vivacity and natural wit; to be of a teachable diſpoſition, and fond of 
learning, though they have but few opportunities « of improving themſelves. 
The Hottentots here are the lazieſt generation under the Sun: They will 


rather ſtarve, or eat dried fkins, or ſhoe-ſoles, at home, than hunt for their 
food; and yet when they do apply themſelves to the chace, or any other 
exerciſe, no people are more active, and more generous and hoſpitable; 
they will ſcarce ever eat a piece of Veniſon, or a diſh of Fiſh,. or. drink 
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their beloved Sam dion but call in their neighbours to partake with 
them, as far as it will! go: Nor is this generous temper:confined to _Y 


own countrymen, for they endeavour to ſhew their hoſpitality to 


. Europeans, whom they ſerve: with the greateſt fidelity and — b 
vrhen they contract to ſerve them for wages. We have little or no account 
of the other parts of Ethiopia, as en _ mene has mn. into 


che heart of the country. 3 
' African Iſles. The trhabitacgs of eee are — to be 

a very indifferent ſort of people. The people at the Iſland of St. Helena, 
are the moſt honeſt, inoffenſive, and hoſpitable that are to be met with in 
foreign parts, of Eng/iſh extraction; having ſearoe any tincture of avarice 
or ambition: They retain the old Ergiſs hoſpitality and ſincerity, the 


unaffected en a Crag for which our — has- hw 


| remarkable. 


Tet us now eroſs the viſt Queen; 150 dale aviſiet to the: Bricj Empira 


in America: Carolina, whoſe chief town is Charles Town; 34.50 miles Weſt 
of London. The Indians here are a good- natured, generous people, very 


humane to ſtrangers, patient in want and pain, not eafily provoked, 
very quick of ede gay Aer ary and men of wen and n | 


(> 


eloquence. n MA 
The natives of Virginia were found, by the nick upon their firſt 
going amongſt them, to be moſt gentle, loving and faithful; void of all. 
guile and treachery, quick of apprehenſion, and very ingenious ;- ſome 
bold, ſome timorous, but all of them cautious: and circumſpect. The 
chief town of Virginia is James Town, 32 10 miles Weſt of Landon. 

Baltimore, is the chief Town of the Province of Maryland, mai 
3000 miles to the Weſt of London: The natives of this country are allowed 
to be men of quick and ſprightly parts; they are active, and indefatigable 
in their warlike expeditions, hunting, and journeys: When any of them 
are condemned to death, they die like heroes, 9 the moſt eg 


| torments, and ſinging even upon the rack. 
Philadelphia, 3100 miles Weſt of London, is the chief town of Patgwo- 


nia, whoſe Indians excel i in . 3 nothing is too good for their friend; 
8 


* 
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they are light of heart, and have ſtrong affections: The _— in general 
are ſaid to be perſons. of fine. natural ſagacity; for a man; will deſerve the 
name of wiſe that outwits them /in any treaty about a thing they under- 
ſtand. The character of the indians on the reſt of the Continent, belong- 
ng to Great Britain, is pretty much the ſame. The Eugliſi in theſe parts, 
do, in general, in their behaviour, keep up the meg e Topo | 
of their Countrymen in Great Britain. 10 34651] 945 
The Provinces of the Spauiſp Empire in PR The Indians, of 
Mexico, when the Spaniards wentifirſt among theni, were a wonderful i inge - 
nious, inoffenſive, and hoſpitable people: They did not ſeem to have 
been defective, either in point of temperance, fortitude, or military fkill; 
Both their policy and ſtratagems were exquiſite. They are admired by 
Travellers for the mutual love and kindneſs that reigns: in their families. 
Mexico, the capital City, is about 4800 miles South-weſt of London. The 
- Californians, have a great deal:; of: vivacity;) and are naturally addicted 
to raillery.; as the Span;/h\ Miſſionaries found, when they began firſt to in- 
ſtruct them; for if they committed any error in their language, they jeſted 
and made ſport with the reverend: Fathers; and if at any time they ex- 
plained any point of Religion or. Morality, not conformable. to the opinion 
of the Cali fornians, they would wait for the Preacher after ſermon, and 
diſpute with him, with a great deal of force and wit: If the Miſſionaries 
could give them e for 8 they advanced, they would ſubmit 
and act accordingly. . 


The Indians of Terra = Ag 3 — 1 Wong among them, 
were a very good ſort of people: The chief Town of this Province is 
Carthagena, 4320 miles South- -Weſt, from London. 3 * 

The City of Lima is 5700 miles South-weſt of Tha. is 2 4 of 
| Ran; the greateſt part of this City was deſtroyed by an Earthquake, and 
the Inhabitants ſwallowed up. The Natives of Peru, when the Spaniards f firſt 
diſcovered them, exceeded moſt Nations in the world, in quickneſs of wit and 
ſtrength of judgment: They are alſo extremely courteous in converſation, and 
oy to as lh They had. attained to a great degree of perfection in 

Morality ; ; 


Science improved. * 


| 
Morality ; for.their laws, cuſtoms, and doctrine of good manners, were 
their daily ſtudy, leſſons and buſineſs. 


St. Jago, the capital of Chili, is 5700 miles South-weſt of London. The 


Ckiliſians are called the braveſt people in the new World, and are remark- 
able for their wit, patience and fortitude. | 

The Indians in Paragua, are a brave people, and are become ſuch ex- 
cellent mechanics, that they make Organs, and other muſical inſtruments, 
as well as thoſe: that are carried from Europe Others are Watchmakers, 


Painters, and Muſicians. The chief town in Paragua is Aſſumption, 3460 


miles South-weſt of London, The natives, called Amazons, are generally 
acknowledged to have as much humanity as * people, and a genius for 
painting and ſome mechanic arts. 

The Portugueſe Empire in America, is called Brafil, and its chief City 
St. Saluador, 4260 miles South- weſt of London. The Indians are a kind, 
tractable, and ingenious people; ready to learn any art or ſcience of the 
Portugueſe; and take nothing ſo e of che reverend Fathers as the in- 

ſtructing their children, 


The French Empire in America, has Fort Louis for its N is 4080 
miles Weſt of London. As theſe provinces: reſemble, nearly in character, 
thoſe which lie contiguous, I ſhall not repeat them here, but refer to the 
character of the inhabitants of Carolina, &c, The chief provinces be- 
longing to the French are n New France, and the Iſlands ſcattered 


up and down. 


The Dominions of the Dutch in l are Surinam, in Guinea; Curaſ- 


ſoa; Bonair, and Oraba, near Terra- Firma. 

Weſt Greenland i is laid claim to by the King of Denmark, but it is an 
inhoſpitable country, upon account of the mountains of Ice and Snow, 
The Greenlanders do not want courage; they abhor theft, murder, and 
cruelty, and talk much of the immortality of the ſoul; and the Sun is 
ſuppoſed to be the ſupreme object of their worſhip. Eaſt Greenland, 


is a country ſo cold that no mortals, that we know of, are able to live 


there. The deſirable curioſities in thoſe high Latitudes or near the North 
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Pole is the ſource of attraction, and to know whether the axis of the world 
turns in Water or Earth, with the phænomenon of the Northern Lights, 
and: the practicability of a North-eaſt or North-weſt paſſage. 


"We learn that- a ſimilarity of language, manners and complexion. are 
always to be met with amongſt people inhabiting on the ſame parallels of 
Latitude. Otafeite produces nearly the ſame kind of vegetables, and the 
inhabitants are nearly of the ſame colour as Madagaſcar, as the Latitudes 
of both thoſe places have an affinity; and thus the moſt Northern parts 
of Tartary very much reſemble thoſe of Scandinavia and Lapland; there 
is a certain likeneſs even in their natural curioſities, their ſhell-fiſh are 
of the ſame ſpecies—there is a great ſimilarity in the one, and ſubterrane- 
ous caverns of theſe two places from whence this eonſequence may with 
great propriety be inferred, that the ſame kind of plants and vegetables 
will grow and flouriſh in places how diſtant ſoever, if they are but ſituated 
on the ſame parallels of Latitude — a poſition well worth the attention of 

Naturaliſts of every denomination. 

It has been often conjectured that the three vaſt continents of Europe, 
Alia, and America are ſo joined as to form but one: taking this for grant- 
ed, and it will follow, that the whole four continents are united, for it 
is an unqueſtionable fact, that the continent of Africa is joined to that of 
Ala by the Jthmus of Suez, which ſome have not improbably deemed the 
Goſhen of the ancients. The Eaſtern parts alſo of European Muſcovy, join * 
Alia, and that again in ſome very high Latitudes joins the Northern. parts. 
of America; from hence. i it ſhould ſeem, though-our diſcoveries have not 
as yet aſcertained the fact, that there is ſomewhere a junction of the four 
continents; and this will ſolve the difficulty under Which Hiſtorians 
have laboured, when attempting to account for the manner of peopling 
thoſe immenſe tracts of Land, which, by vulgar error are ſuppoſed to be 

ſeparated by the Ocean, from other continents. 1 


It till remains the opinion of our ableſt Geographers, that although 
our ＋ adventurers have not as yet been able to diſcover a South con- 


* In failing to Afa what a prodigious compaſs are we forced to fetch about to come 
at its Extreme regions, moſt of which might be ſaved could a paſſage be diſcovered by the 
North to Tartary or China. 


+ Mr, Banks and Dr. Selander. "_ 
tinent, 
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tinent, it is by no means deſpaired of as it is generally believed, there is 
a continent, though n in higher South Latitude than we have yet 
penetrated. | 
Having thus taken a tranſient ſurvey of the ſeveral inhabitants on the 
ſurface of the Earth, it may be neceſſary to give ſome account of the 5 
notion of the Earth itſelf, which is the OW IIs of Longitude, and the 
Yes. of the ſucceeding Section. 


*The Sea and unknown parts of the Earth contain 160,522,026 ſquare miles, the in- | 
habited parts 38, 990, 569. Europe 4,456, 065. 4fa 10,768,823. America 14, 110, 874. | 
In all 199,512,595, which is the number of ſquare miles on the whole ſurface of our | 

Globe. Thus the ſurface of the Sea is three times as great as that of the Land hitherto - | 
diſcovered, and this is pretty evident from a bare inſpection of the Circular Maps, for at | . 
one view we ſhall obſerve the Great South Seay Pacific _ Atlantic, kee. contain more 

| rn than * the Land. 5 8 
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of Leneirusg. 


22 Longitude of any place i is its diſlance EAST or WEST of any | 


other given place, and what we want is a method of finding out 


at Sea how far we are got to the Eaſtward or Weſtward of the place 


we failed from; the application of a 77me-teeper to this. diſcovery Is 
founded upon the following principles, —The Earth's ſurface is divided 
into 360 equal parts (by imaginary lines drawn from North to South) 
which are called degrees of Longitude, The Earth's daily revolution Eaſt- 

ward round its Axis is performed in 24 hours; conſequently in that 

period each of thoſe imaginary lines or degrees become ſucceſſively oppo- 

ſite to the Sun, which makes the noon or preciſe middle of the day at 
each of thoſe degrees, and it muſt follow, that from the time any one of 
thoſe lines paſſes the Sun till the next paſſes, muſt be juſt 4 minutes; 
for 24 hours (or 1440 minutes) being divided by 360 will give that quan- 


tity. So that for every. degree of Longitude, we fail Weſtward it will be 


noon with us 4. eminugesthe later, and for every degree Eaſtward 4 minutes 
ſooner, and fo in proportion for any greatet or leſs quantity. Now the 
exact time of the day at che place where we are, can be aſcertained by 
well known, w andjedly. obſervations of the Sun, if viſible for's few minutes 
at any time, frans his being 10 degrees high till within auf bour of noon, 
or from an hour alterngon + E cherefore at any time 'when Tuth obſerva- 
tion is made, x T pe, tells us at tlie ſame moment What d' clock it is 
at the place we failed from, our Longitde is clearly diſcovered, For ex- 


| ample, ſuppoſe we ſail from London exactly at 12 clock at noon, (at 


which time the Sui i is on our Meridian and proceed by compaſs till after 
ſome days; we wiſh to know our Longitude, —We thefefore look at our 
Time-piece, and find that it is exactly 10 o'clock in the morning; but by 
obſerving the Sun we diſcover it is noon, or preciſely 12 O' clock; that 
luminary then being due South, or Meridian heighth, and conſequently 
at that place makes its mid-day, or 12 o'clock. The Time-piece at this 


inſtant making it only 10 o'clock in the morning; and the Sun proving 
Ee it 
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it ts be 12 o'clock, makes two hours difference between the Sun and 


Time-keeper, and ſhows that we are two hours Eaſtward of London, or 


30 degrees Eat Longitude, which is equal to 1860 miles {reckoning ſixty 
miles to a degree). The difficulty which formerly aroſe in truly aſcertaining 


the Longitude, was octaſſoned by the irregularity of our Watches and 
Time-keepers, which is now much remedied by that excellent Time- piece 


contrived by Mr. be agg, for wy an ee 12ec were n rewarded 
| by the Goyerhment, eit & gone l 
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diele. and Expla y 
TY 115 Dp. See the F rontijpiece. HE 


H E external or 6b circle, which is fixed and vided into 

1 twice XII, repreſents the 24 hours of Day and Night; the move- 
able Circle within contains melt of the capital Kingdoms and Nations 
of the Earth, deſcribed according to their. difference in time from each 
other; and underneath this moveable circle is a circle. of figures deſerib- 
ing the LoneiTunE of each place, By lifting up the inward, citcle, thoſe 


| Longitude figures will be diſcovered exactly under the figures i in the Dial; 
thoſe on the left hand beyond the W, is Wet Longitude, and all places 
on the right-hand beyond the E, is Eaſt Longitude; z this will appear more 
evident by bringing Great Britain to the upper XII, and holding the Dial 


in ſuch a poſition that its back is to the North, that is, the face of the 
Dial to front the South; then all thoſe places on the right-hand will be 
Eaſt of London, and all thoſe on the left hand will be Weſt of London. 


The top, which is exact under the figure of the Sun, is always Noon; 
the bottom Midnight ; the left-hand ſide is Morning, the night and p 


TX * 7 7 


L Had the Tinie-keeper pointed to two in * An it mw "oy we. had 3 
W RA\Y.02 F 0 20 van 10 1 


nation of the Deer bk Drar, "with 


E vening,. 
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Evening, as the figure itſelf points out. Some of the Saar. uſes of this 
little machine are as under. 9 5 
Obſerve by your watch what hour i it is 1 * Great Britois. to that 
hour on the outward circle, then againſt. the ſeveral Countries, inſerted 
in the moveable circle, you have the time of D or e at thoſe Peer 


at one view. 


Thus when it is 12 aden at noon 5 us in 1 tis 1 
12 at the Courts of Spain and Morocco; a little paſt 12 at France and 
| Negroeland ; about 1 at Italy, Germany and Sweden; 2 o'clock at the 
reſidence of the Great Turk in Conſtantinople, and with the Egyptians, 
Polanders, &c. g in the afternoon at our Settlements at Bombay and the 
Mogul's Empire; 7 at China; 12 at night with New Zealand, which are 
nearly our Antipodes , 2 in the morning to the inhabitants of OTanriTe, 
the late new diſcovered Iſland by the ingenious Mr. Banks and Dr. So 
lander; 3 in the morning to thoſe ſailing in the Great South Sea; in 
the morning at Mexico or New Spain; 7 at Virginia and Pers; g at 
Greenland and , and 11 8 tlie n Ae, and Tceland. 
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Ef When it is 12 o'clock. at London or any part of GREAr 
BaiTain, what hour is it at Nah, Germany, or Sweden? Bring GREAr 
BRIxAIN to the upper XII, which is noon, then find out in the moveable 
circle, Tab, Germany and Sweden; obſerve the figure to which they point, 


whi ch will be 1 o'clock, therefore when 1 it is 12 0 clock at Lenden, it is 
1 o'clock at ah, Germany or Sweden. 


Paoz. 


To e this, we muſt bs the gun i is a * bots and that the 3 . 
acer is diviqed into 360 equal parts, by (imaginary lines drawn from North to South) 
which are called degrees. of Longitude. The Earth's daily revolution Eaftavard round its 
own Axis (as before obſerved) is performed in 24 hours ; conſequently i in that period each 
of thoſe imaginary Lines or Degrees become ſucceſſively oppoſite to the Sun, which 
makes the noon or preciſe middle of the day at each of thoſe Degrees, and it muſt follow, 
that from the time any one of thoſe * the Sun, till the next paſſes, muſt be juſt 

8 4 minutes, 


 Selence improved. _ by 
Pacos. II. When it is 12 0 clock at London or any part of Great Bri- 


| tain, what is then the hour at“ T urkey and Egypt? 


Example. Bring Great Britain to the upper 12 o'clock under the Sun, | 
which i is noon, you will then obſerve Turky and Egypt point to 2 o'clock 
in the afternoon, which is the exact time of day with them when it is 
12 O clock with us, and proves chat they have paſt rhe as two Hours be- 


fore us. For inſtance. 
Pros. III. When 12 0 o'clock at 7 urky « or Egypt . is then che Hour 
at London 2—Anſ. 10 oclock in the morning. | 


ExAMPLE. Bring Turkey and Egypt to the upper XII, and 10e ſee 
Great Britain, — 4 lies Veſtward to point to 10 in the morning. But 
in two hours, by the turning of the Earth, we in Great Britain ſhall be 
brought under the Sun, which will be 12 o'clock; at the ſame time 
Turkey and Egypt will have palt che Sun two. hours, a n pr 


2 0 clock with them. | 
Pros. IV. When it is 12 o'clock at Great Britain, what hour is it then 
at Greenland, Brazil, &? Bring Great Britain to the upper XII, Green- 
land will poine to 9 o'clock in the morning; therefore when it is 12 
&clock with, us it is valy 9 o'clock _ the eee ly — 


4 minutes, for 24 hours, or 1440 minutes bags by Hol will: give thas: quantity. | 
As the Earth continually keeps turning upon its Axis, the velocity of the motion on its 
ſurface is ſuch, that 60 miles, or one Degree of the Earth, is but juſt 4 minutes in paſling 
by the Sun, therefore if one Degree of the Earth requires but 4 minutes to paſs the Sun, 
in one hour, 15 Degrees of the Earth will paſs that luminary; thus the Earth turning 
Eaſtward will bring all thoſe places that are 15 degrees Eaſtabard of us, to the Sun one hour 
Before us, and thoſe places that are 30 degrees Faſtward of us will have the Sun in their 
Meridian two hours before us ; and thoſe places that are 45 degrees Eaſtward of us will, ſee 
the Sun riſe three hours before us, and have that orb of light in their Meridian, or over their 
heads three hours before us. But all thoſe places ſituated 45 degrees WesTwarp of us 
will not by the motion of the Earth be brought under the Sun till ee hours after” us,” no 
will they ſee the Sun riſe till zree hours after that luminary has riſen with us. Thus the 
inhabitants of Tah, Germany, and Sweden, being EASTWARD of us, ſee the Sun riſe, and 
have it in their Meridian before us; but the Canary 1/es, and Tceland being WEST WARN 


do not ſee the Sun till after us. | | 
* Turkey and Egypt are nearly in the ſame degrees of LonciTupe, and all places that 


have the ſame Longitude, ſee the Sun exactly at the ſame time. 
| ſituated 
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| ſituated 45 degrees to the We, or behind us, are not * the rotation of 
the Earth brought up to the Sun till 3 hours after WR 


. PRoR;. V. When 6 0 'clock i in the eyening at Great an what i is it a 
clock at Florida, Bengal, 2. artary, New Zealand, &c?— Brin · Great Britain 
to 6 o'clock in the evening, then will Bengal and Tartary point to 12 
o'clock at night with the inhabitants of Florida and Canada it will be 
12 o'clock at noon, and at New Zealand it will be 6 © clock i in. the morn- 
ing, all which the Longitude Dial clearly demonſtrates. | 1 

Pros. VI. When 1 o'clock. in, the afternoon. at London, 1 hour 
in the Mags Empire? How many miles diſtance from us ? and what part | 
of the Globe is it ſituated in? Bring Great Britain to 1 o'clock. in the 
afternoon, then will it be: 6 O clock in the evening in the Mogul's Empire; 
and, the difference in time between Landon and the Mogu!'s Empire being 
5 hours, which being multiplied by 16, (the degrees, i in an hour) gives 
75 degrees for the diſtance between thoſe two places, which multiplied by 
60, the miles in one degree gives 4500 miles for their diſtance between 
London and the Magul Empire. It is ſituated Eaſtward, which may be told 
by its having paſt the Sun before Great Britain. 


Prog. VII. To find all thoſe inhabitants to 1 the Sun is any +7 
hove riſing or ſetting in their Meridian or Mid night—This Problem is more 
accurately performed for the months of March or September, when the 
Sun makes it equal Day and Night all over the world; the Sun riſing 
at 6 in the morning and ſetting at 6 in the evening. — We. will therefore 
demand. to find thoſe Mhabitants where the Sun is riſing or ſetting in their 
Meridian, and at 12 Oclock at night in London, on the middle of March 
or September. Bring Great Britain to the lower XII, which is 12 o'clock 
at mid -· night; then will the Sun be juſt riſing to the inhabitants of Bengal 
and Tartary (See Figure VI. in the Dial, and Morning over it) it will 
be in the Meridian, or 12 o' clock at noon, to the inhabitants of New 
| Zealand, and the Sun will be juſt declining below the Horrizon, or ſetting 
to the inhabitants of Flarids and nathan all which is ar ſnewn by 
the Dial. 6 | 


Pro. 


Pub. VIII. When ; o'clock in the morning in Great Britain, what 
dont at China ?—Anſ. 12 o'clock at noon. | | 
Pros. IX. When 12 oclock, or mid-night at China, what hour at 
Great Britain ? Anſ. 5 o'clock in the afternoon. 

Pros. X. When 12 o'clock, or mid-night at Mexico, what hour at 


England ?— Ant. 7 o'clock in the morning. 
Pros, XI. How many miles (in Longitude) is Sweden diſtant from 


Great Britain Anl. 900. 
Exaurlz. Bring Great Britain to the upper XII, you'll obſerve 
Sweden point to one o'clock ; lift up the part where Sweden is wrote, and 
underneath it will be found 15 Degrees, which is the Longitude of 
Sweden : to turn this into miles, multiply it by 60, as 60 miles make a 
Degree, and it will ſhew youthat rs: is * _— or 15 Degrees Eaſt 
Longitude from London. 

Pop, XII, What is the RW? of Ganda eg Great Bri- 
Fain to the upper XII, then lift up that part of the Dial on which 
Greenland is wrote, you will there find 45 Degrees, and being on that 
ſide the Dial where the W is placed, 7. e. the left-hand fide, implies it 

to be 45 Degrees Weſt Longitude: theſe 45 Degrees multiplied by 60, 
gives 2700 Rules, and ſhews Wel to be 1 miles Weſt of 


London. | 
- Pros. XIII, Reauited LY Longitude of Chins, andi in what part of the 
Cod + it lies ?—Bring Great Britain to the upper XII; find China upon 
the Dial; look under it and you'll perceive 105 Degrees, which is the 
Longitude of China, and being on the-right-hand, intimates it lies Eaſt ; 
10g Degrees multiplied by 60 (the miles in a Degree) gives 6300 miles, 
therefore China is about 6300 miles Eaſt of London. | 
Pros. XIV. Required the Longitude of the new diſcovered Iſland 
Gabe, with its diſtance in miles from England, and its bearings, whe- 
ther Eaß or Weſt — Bring Great Britain to the upper XII or noon; 
Otaheite will then point to two o'clock in the morning, which is the 


errand in time between INE and Otaheite. In this poſition lift up 
hs H 7 the 
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the Dial where Olalieile is wrote, and you wWill ſee 150 Degrees under it, 
and being on the left · hand implies it to be 150 Degrees Weſt Longitude, 
as may be ſeen by the W: under the upper XII. This 150 Degrees 
multiplied by 60 (the miles in a Degree) give 9000- miles for the Longi- 
rude diſtance of Ozaheite from London. It ſhews you it is 2 o'clock in 
the morning with them, when 12 at noon. with Us, and alſo deus Wy irs 

bearing is WEST of England. : 
Theſe few Problems may ſuffice, but an nice number more may be 
performed by this Longitude Dial. | 
NavicATiON, and ee Commerce, that Gu from which 
all our opulence and riches flow, in a great meaſure depends upon 
LoxoirupE, which hath its riſe and principal gependance upon Asr R- 
NOoMVY. By indefatigable reſearches, Aſtronomers have diſcovered that 
the Planet Jupiter hath the ſame motions as our Earth, that is, it turns 
upon its Axis, and thus conſtitutes its day and night. This Planet alſo 
furniſhed with an Atmoſphere, revolves round the Sun as our Earth 
does, but in a larger Orbit, being more remote from the Sun than we 
are, is not favoured with ſo large a portion of the Sun's light as our 
Earth. But to remedy this, Providence has furniſhed Jupiter with four 
Moons that are (by the aſſiſtance of a reflecting Teleſcope) very con- 
ſpicuous, which like our Moon eclipſe and are eclipſed: Thus thoſe four 
Moons of Jupiter are ſeen frequently to be eclipſed by their Planet, and 
this ſcience is of late years ſo much improved, that we are now inabled 
moſt accurately to calculate the preciſe minute when any of Jupiler's 
Moons are, or will be eclipſed ; and by this very curious phenomenon 
our Longitude is diſcovered. For example. Suppoſe I find by Mr. 
White's Ephemeris, that the firſt ſatellite. (or Moon of Jupiter) will be 
immerſed into Jupiters ſhadow (or eclipſed) at 8 o'clock at night in 
| Lonpon, on ſome certain day: but being at Sea, I obſerve the im- 
merſion to begin at 10 o'clock the ſame evening, the difference 
in time, which is two hours, turned into Degrees, allowing 15 for 
each hour, ſhews that I am 50 Degrees to the EAsr, becauſe the 
time is more than at London; had the time been two hours leſs, 
I ſhould have been 30 Degrees to the Weſt, oy this method the 
Mariners 
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Maden are enabled to correct their reckoning by theſe Moons of 


Jupiter, which were never heard of or ſeen, till the Teleſcope e 
them to Galileo on the 1 of 3 W 0 


SECTION var; 


Of Lars 


T has been ſhewn that Zongitude is the length of the Earth from Eaſt 
to Weſt, conſequently Latitude muſt be its length from North to 
South, Or, in other words, an arch of the Meridian intercepted be- 
tween the Pole and the Horizon, and therefore on the Globes called the 
Pole's heiglt. Latitude in Navigation is the diſtance of a Ship from the 
Equator, (or middle of the Earth,) either North or South, and is counted 
on the Meridian, ſo that if a Ship ſails towards the Equator, ſhe is ſaid to 
depr % the Pole. And whenever a Ship, ſails to or from the Equator, 
either North or South, her way thus gained, is called her difference of 
Latitude. But to give a very full explanation relative to the more exten- 
five meaning of Lalitude, we are to conſider the true form of our Earth, 
as round or globular, and likewiſe that there is a bright fixed Star 


in the North Part of the Heavens, which we call the North Pole. Now 


when we are at,the Equator, or. middle. of the Earth, this Star, which 
never moves, appears in the Horizon or level with the Earth; therefore 


we then call it no degrees Latitude; the globularity of the Earth occa- 


ſions a ſwell which makes the North Pole at this place appear level with this 
ſwell of the Earth. But as we travel from, the Equator towards the North, 
we obſerve this Star riſe higher z 3 we are then ſaid to raiſe the Hole; but 
ſhouid we turn our backs to it and go beyond the Equator Southward, 


we ſhould immediately looſe fight of this Star, as the ſwell of the Earth 


would be ſo great betwixt this Star and our eye, that it would be totally 
hid from our ſight, and this is called depreſſing the Pole; and here we 
ſhould | be entertained with ſeveral curious Stars, or Conſtellations i in the 
Soutn, which we never can ſee in our Northern Climates, and the more 

2 we 


* 
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we continue our voyage or journey ſouthward, the more of thoſe Stars 
would apparently ariſe tb our view; But on our return again to the 
North, we at firſt ſhould loſe. fight of that Star called the North Pole, 
until we came once more to the Equator (which as before obſerved, is 
the exact middle of the Earth) here we ſhould again juſt obſerve the 
North-ſtar above the Earth or Horizon; now if we continue travelling 
60 miles more Northward, and then take this Star's height by a Qua- 
drant, &c. we ſhall find it one degree high; which is equal to 60 
miles, and every 60 miles we travel North, that Star will appear one 
degree, or 60 miles higher in the Heavens *, and thus having continued 
our voyage due North for ſome weeks, and are at a loſs to know how 
far we are got Northward, we again examine the height of this Star, and 
find it to be 30 degrees above the Horizon; therefore we fay that we 
are in thirty degrees North Latitude, which is equal to 1800 miles, and 
ſhows us to be 1800 miles from the Equator, where we firſt diſcovered 
the North-ſtar; in a word, every degree the Pole-ſtar ſeems to have ad- 
vanced in the Heavens, proves that we have advanced ſixty miles North- 
ward upon the Earth, and thus when we arrive in England, we obſerve 
our Latitude is 51 degrees and a half, which is the elevation of the North 
Pole with us, and ſhews we are about 3100 miles from the Equator, or 
middle of the Earth. Thus alſo we have explained that the Latitude of 
a place is its diſtance from the Equator towards the North or Soath Pole, 
and is denominated North or South, as the given place is on the North 
or South fide of the Equator. The Poles are the fartheſt points of the 
For example. Suppoſe we were to aſcend a high hill, behind which is a Church, 
when we firſt begin to advance the hill, its ſwell or riſe between us and the Church pre- 
vents our ſeeing the building, till we have got half up the hill, and thus raiſed our eye 
above a level with its top, we then firſt begin to diſcover the ſteeple, as we aſcend the 
Church feems to riſe higher, for now we plainly diſcover the battlements, and when arrived 
at the top of the hill, the obſtacle between us and the object being removed, the whole 
body of the edifice preſents itſelf to our view; thus it is evident, every ſtep we made up the 
hill, we raiſed the Church more and more to our ſight, by leſſening the ſwell of the hill be- 
tween us; thus we will ſuppoſe the top of the Church the North Star; the hill the ſwell 


or globularity of the Earth; by aſcending this ſwell we raiſe ourſelves and leſſen its inter- 


poſition, and conſequently gain a compleat fight of the Church or Star, and this experi- | 
ment moſt infallibly proves the end or roundneſs of our Earth. 


Earth 
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Earth from the Equator, they have the greateſt Latitude, which, is go 
degrees, or a fourth part of 360, the. whole circumference of the Globe. 
It is remarkable, that in the height of our Summer, at twelve o'clock at 
noon, the Sun appears to want but very little of being exact over our 
heads, and yet the Sun at this time is no farther North Latitude than 23t 
degrees, but we are in z1z degrees North Latitude, conſequently the Sun 
muſt advance 28 degrees more Northward to be exact over our heads, 


i. e. in our Zenith, which is equal to 1680 miles. This has been, and 
ſtill may be proved beyond a doubt, for was any perſon to journey to- 


wards the Sun full South, and although he every day drew nearer to the 
Sun, yet he would not have this mighty orb exact over his head until he 
arrived at Jamaica, Arabia, the Megul's Empire, or ſome other place in 
232 degrees Latitude, and then he would have the Sun in his Zenith, or 
exactly over his head, ſo that he would at twelve o'clock in the day caſt 
no ſhadow. Should we continue travelling until we come to Bengal or the 
Coaft of Guinea, we ſhould then paſs the Sun, and at twelve o'clock at 


noon, inſtead of looking Southward for the Sun, we muſt look the con- 
trary way, i. e. North, and there we ſhould ſee the Sun in his full glory 


and ſplendour. It is worth attention to remember that in Summer at 
twelve o'clock in England, we are obliged to look full South for the Sun, 
but at Barbadoes, Bengal, &c. in that ſeaſon they have no Sun in the 
South, but are obliged to look to the North for it, for then every day at 
twelve o'clock the Sun is full North with them, but in Winter they ſee 
the Sun as we do full South at twelve o' clock; the whole of this diverſity 
is eaſily explained by viewing the Circular Maps, and obſerving this Phæ- 
nomenon is ſolely occaſioned by the places being ſituated on different ſides 
of the Sun's path, which is called the Ecliptic. 


Having explained the nature and. uſe of Longitude and Latitude, 1 
have added the following Table, in which both the Longitude and Lati- 
tude of ſeveral principal places are accurately laid down. 
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S B Jctso.k 0 


e and Ve of the PLANISPH E RE, and Semicircle f 


HouRs. 


HIS Planiſphere conſiſts of two parts, one immoveable the other 


f moveable. On the firſt and immoveable part is deſcribed the Me- 
ridian divided into degrees, and thus from O to the Zenith is divided 
into go degrees, fo that the Quadrant O A repreſents North Latitude; 
and the Quadrant H A, is is alſo divided into 90 degrees, which repre. 
ſents South Latitude; and the lower, or right part of the Meridian be- 
ing divided alſo in the ſame manner, is deſigned to ſhew the Sun's * 
e egy when on the Tropicks. 


The line H O, is the Horizon, which from the center to O is added 


the North Horizon, and from the center to H, is the South Horizon. 


Ĩ be diſtance from H to C, and O to D, is the Twilight, and that part 
under the line C D is Night. | 


The Zenith and Nadir are two points diametrically oppolite to each 


other, as is repreſented by N the Nadir, and the point A oppoſite the 


Zenith. | 
The . or moveable part, conſiſts of the a or 6 o'clock line, 


the North and South Poles marked S. P. for South Pole, and N. P. for 


North Pole; the northern Tropick, or Tropick of Cancer; the ſouthern 
Tropick, or Tropick of Capricorn, and the Equator, | 
On the outer part, in a circle, is the Sun on the Tropicks ; and Equator, 
which will help to form an idea of the ** of heat and cold. in the 
ſeveral parts of the Earth. | | | 
The ſemicircle of hours is divided—ahe trait ide into 12 W 


the arch into 180 degrees oo minutes, and every 15 degrees 00. minutes. 
making an hour of time, is drawn into hours, half hours, and quarters. 


Having thus given a deſeription of the Planiſphere and Semicircle, I _ 


next proceed to ſhew their uſe. - 


Amplitude is that part of the Horizon, either Eaſt or wet, on which the Sun 0 or Star 


riſes or os 
1 u 
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er B . 


Required the time of the Sun riſing and ſetting, and the length of the 
longeſt and ſhorteſt days and nights, (when the Sun is on the Tropicks) 
at Copenhagen 1 in Denmark ? ? | 


OPERATION K 


Look in the Table of Latitude and khong, Se. for the Latitude 
of Copenhagen, which you will find to be 56 degrees 13 minutes North, 
then elevate the“ North Pole to little more than 56 degrees on the 
Meridian, and there ſtay it; then take the Semicircle and lay it on 
the Tropick of Cancer , the Figure VI, right on the 6 o'clock line; the 
Figures I, II, Sc. below the Horizon, and the Horizon will cut the 
Semicircle at 20 minutes after 3, the time of the Sun riſing; then, by 
turning the Semicircle upſide down on the ſaid Tropick, the Horizon 
will cut the Semicircle at 40 minutes after 8, the time of Sun ſetting. 
Now the time of Sun ſetting being doubled, (i. e. twice 8 hours and 40 
minutes) is 17 hours 20 minutes, the length of the longeſt day at Copen- 
nagen; the hours on the Semicircle, below the Horizon, being 3 hours 
20 minutes, which doubled, is 6 hours 40 minutes, the length of the 
ſhorteſt night, though they have no night but Twilight at that time; 
You may obſerve that the ſhorteſt night, when the Sun is on the Tropick 


of Cancer, is juft the length of the day when the Sun is oa the Tropick 
of Capricorn; and the longeſt day, when the Sun is on the Tropick of 


Cancer, is juſt the length of the longeſt night, when he is on the Tropick 
of Capricorn. As thus, the ſhorteſt day is 6 hours 40 minutes, and 


| longeſt night- 17 hours 20 minutes, (making in all 24 hours) the Sun 


rifeth on the ſhorteſt day there at 40 minutes after 80 clock, and ſetteth 
at 20 minutes after 3 oclock, 


12 Be careful when it is North * n to elevate the North Pole, and when South Lati- 


end elevate the South Pole. The North Latitude runs from O upwards to A. 


+. In this firſt poſition of a FO, ons mult 555 it ſo as the writing and figures 


thereon are reverſed, 


* 5 15 5 EXAMPLE 
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EXAMPLE A. 


Required the time of the Sun riſing and ſetting at Cape Horn, and 
length of the day and night there when he is on the Tropick of * Cancer, 
it being then Summer at London, but Winter at Cape Horn ? 


OPERA'TFT 0 N- 3k 


Look in the table of Latitude and Longitude for Cape Horn, and you 
will find it is in Latitude 57 degrees 30 minutes South; then elevate the 


South Pole to the Latitude on the Meridian, and apply the Semicircle . 


as before directed, to the Tropick of Capricorn, and you will have the 
Horizon cut it at 45 minutes after 8, the time of Sun riſing; and by 
turning the Semicircle, you will have the Horizon cut it at 15. minutes 
after 3, the time of che Sun ſetting. Now the Sun ſetting doubled, is the 
length of the day, viz. 6 hours 30 minutes, and the Sun riſing doubled, 
is the length of the night 17 hours 30 minutes, 


| EXAMPLE In. 
Required the length of the days and nights, when the Sun is on the 


Tropicks, at Canton in China; alſo the time of the Sun riſing and ſetting, - 


and length of the T wilights at thoſe times ? 


| OPERATION III. 

Look in the ute of Latitude, &c. for Canton, nd you will find it 
is in Latitude 23 degrees 20 minutes North; then elevate the North 
Pole to the Latitude on the Meridian, and apply the Semicircle as directed 
in the firſt Example to the Tropick of Cancer, and you will find the 
Horizon to cut it at 20 minutes after 5, the time of Sun riſing, when 
on the ſaid Tropick, and by turning the Semicircle, the Horizon will 
cut at 40 minutes after 6, the time of Sun ings ; has, apply the Semi- 


= The Sun i is on the Tropick of ca the 2ift of June, 0 1 be * PR to 


the inhabitants of London, and to all thoſe that are ſituated in North Latitude. The Sun | 


is on the Tropick of Capricorn the 21 of December, which makes the Hgorteſt day to thoſe 


who are ſituated in Londen or North Latitude; but the inhabitants of New Zealand, which ; 
is South 8 have 12227 longeſt day at our ſhorteſt, and their ſhorteſt at our longeſt. © 


I 2 | circle 


: 
* 
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circle on the Tropick of “ Capricorn, as directed to nd the Sun's riſing, 
by the 1ſt Example, and the Horizon will cut ic at 4o minutes afcer. 6, 

the time of Sun riſing, and by turning the Semicircle, for Sun ſetting, 
the Horizon will cut it at 20 minutes after 5, the time of Sun's ſetting ; 
thus the longeſt day is 13 hours 20 minutes, and the ſhorteſt night 10 hours 
40 minutes ; and the ſhorteſt day 10 hours 40 minutes, and the longeſt 


night 1g hours 20 minutes; and for the Twilight count what time is on 


the Semicircle from Sun ſetting to the dark part, or night, and you 
will find it to be 1 hour 40 minutes; the north Polar Star, which 


in England is ſeen very high in the Heavens, i. e. at the height of 51 


degrees 30 minutes, but in China it is much nearer the Horizon, being 


only elevated there 23 degrees, which is evident from a bare inſpection of 
the North Pole in the Planiſphere. | 


EXAMPLE: VV. 


Required, the time of Sun riſing and ſetting, and the lengths of tha 
days, nights, and twilight at London, when the Sun is on the AT Hoi ? 7 


OPERATION Iv. 


Look in the tables of Latitude, Sc. for London, hich i is in Latitude 
51 degrees 30 minutes North. Then elevate the North Pole to the 
Latitude on the Meridian, and apply the Semicircle as directed in 
the firſt Example on. the Tropick of Cancer, and the Horizon will cut 
it at 30 minutes after 3, which is the time of the Sun riſing, and then 
turn the Semicircle and the Horizon will cut it at 10 minutes after 8, the 


time of Sun ſetting ; and the length of the day is 16 hours 20 minutes, 


and the night 7 hours 40 minutes, and the twilight is 3 hours 50 minutes; 
and when the Sun is on the Tropick of Capricorn, the twilight is only 2 
hours o minutes, the Sun riſeth at 10 minutes after 8, and ſetteth at 
50 miuutes after 3, when on this Tropick, fo that the ſhorteſt day is 7 
hours 40 W 5 wel and the 8 night is 16 hours 20 minutes. 


in all Non rn Latitudes you muſt apply the Semicirele to the 77 ropck of CTR, fop 
ſhorteſt days, and the Tropich of Gancer for the gel days, X 


| EXAMPLE 
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Required, the time of Sun riſing and ſetting, with the length of the 
days, nights, and twilight at Port Roi? in Jn, when the _ is on 
the Tropicks 5 | | | 
3 5 OPERATION V. 

The Latitude of Port Royal in Jamaica, is about 18 degrees North; 
therefore elevate the North Pole to 18 degrees, apply the Semicircle' on 

the Tropick of Cancer, and the Horizon will cut it ar half paſt- 5, the 
time of the Sun's riſing. Reverſe the Semicircle and it will cut the Hori- 
20on at half paſt 6, the time of Sun ſetting—the hour of Sun ſetting (i. e. 
30 minutes paſt 6) being doubled, gives their longeſt day at Jamaica, 
which is 13 hours; for their ſhorteſt day, apply the Semicircle to the 
T ropick of Capricorn, and the Horizon will cut it at half paſt 6 ; for Sun 
riſe turn the Semicircle upſide down, and the Sun will cut it at half paſt 
5, the time of Sun ſetting, which being doubled gives 11 hours, and is 
the length of their ſhortelt day.—N. B. All places in ſmall Latitudes- 
that is near the Equator, have but little variation in their days and nights; 
but it is very different in higher Latitudes that is further from the Equa- 


tor, as is ſhewn 1 in the a: Example. 


EXAMPLE VI. 
Required, the time of the Sun riſing and ſetting at Lapland in Sweden, 
| with the length of their days and nights, twilight, Sc. when the Sun 
is on the Tropicks ? | i 


OPERATION VI. 


The Latitude of Lapland being about 65 degrees North, elevate the 
North Pole to that Latitude on the Meridian, the Horizon will cut the 
Semicircle a little before 2, the time of Sun's riſing; reverſe the Semi- 
circle and the time of Sun's ſetting will be a little after zo, which will 
make their longeſt day more than 20 hours; for their ſhorteſt day 
lay the Semicircle upon the Tropick of Capricorn, it will ſhew the Sun to 


riſe at half ing 103 reverſe the * you will fee the Sun to fer 
3 | about 


: 
| 


e ̃ U.. ] ctt ak an —— ZÄ 
® 5 
* 


about half paſt 1 n 3 their ſhorteſt day only three hours, 


In thoſe high North Latitudes, on their longeſt day they ha ve but little, if 
any twilight, the Sun ſcarcely declines at that time ſufficiently below the 
Horizon as to occaſion a light feint enough to be termed twilight, for 
even their mid- night in thoſe regions in Summer, is nearly as bright as 
ſome of our Winter days. But in their ſhorteſt days they have conſiderable 
twilight, which is eaſily ſeen by counting what time it is on the.Semicircle 
from-Sun ſeeing: to "ne dark part or night, and you will find it to = 
2 hours. 5 

Thoſe NE gp 20 direckions for the uſe of the Plaui pere, &. af. | 
ready given, may be ſufficient to teach any one the ule, ſo that it will be 
only neceſſary to add ſome few hex for caſa without the * 
tion. 


* 


1 


| E X A M p L E VII. | 
"ITY the time of the Sun riſing - and ſetting, with the length of 
the days, nights, and twilight at Rome, when the Sun 1 is on the 5 PR 7, 
The Latitude of Rome is 42 IT Marth. 


Required, the time of the riſing and Tg of te Sun, June the 21ſt, 


and December the 21ſt, September the 2 3d, and March the 21ſt, with the 
length of the days, nights, and twilight, at the Iſland, of Sf. Helena, in 
. 16 degrees South ED 


4 2 An Del: 
EXAMPLE IX. 


Required, the time of Sun riſing and ſetting, and length of the Fo" 
nights, and twilights, on December the 21ſt, March the 21ſt, June the 21ſt, 


and e the 2 #97 at Leghorn, in Latitude 43 degrees North! ? 


EX AMP LE R. un s 91515, 3 
Required, the time of Sun rifing and ſetting, and length of the day and 


night, on the 21ſt of Ws at the Hevenneh,” in * 23 —_— 


Nurth ? . 4 7, * 


* * . * 4 8 "P 
EP 1 1.3 * A » wb R 4 RS > 
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„„ % LE SD = 
Required, the time of Sun riſing and ſetting, with the length of the 
day, night, and twilight, on the 21ſt of December, at the Cape of. Good 
Hope, in Latitude 34 degrees South ? | 4 0 en 
N EK CG EI B20 
Required, the time of Sun riſing and ſetting, with the length of the 
days, nights, and twilight, on the 21ſt of Fune, at the Idand of Se. Ca- 
therines, on the coaſt of Brazil, Latitude 25 degrees Sou? 


. hs. : 7 1 
K 7 P +2 7 p b x & 5 , 5 * * bY 5 * 8 1 1 1 . g 4 po 
E X A MF LIE XIII OE eld e 
0 5 N Cl 
« # 2 : : Wi 1 A . * 
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| a b . 127 1 5 | . 2 1 TE 54x i} * 8 178 * * 
Required, the time of Sun riſing and ſetting, and length of day, night, 
and twilight, on the 2 iſt of December, at the coaſt of Guinea, in Africa, 

| oY dio oo 20, FOOLISH Tri CHF 


whoſe Latitude is about g degrees North? tha 
8 144 „ IS. 8 LIIETECS 24 94.34 a gi FEE 1.9 OILY 


n inen e 
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my = — 


— > % * P 


3 


ES 48 L227 e UNDP ll. XV: _ 10 T mot Sailer; 
Required, the time of Sun riſing and ſetting, and length of the day and 


night, on the 21ſt of December, at Stocklulm in Sweden, Latitude 59 degrees 


Þ 2 * 4 


North?) : 2 THIN xs : 
8 E X AMP L E xv. 
Required, to form a xiGHT SPHERE, or TORRID Zox R? 


OPERATION XV. 
Bring the Poles in the Horizon, and then the Equator will make right 2 
angles with the Horizon; and therefore is called a right ſphere. The in- 
habitants whoſe ſphere is in this poſition have their days and nights of equal 
length at all times of the year, and conſequently live under the Equinoc- 


tial, or on the Equator, and as the Sun ſhines perpendicular, have very hot 


weather all the year round; and all places that are ſituated between the 
Tropicks have a great TRE from the Sun. The North Pole, a Star ſo 
called, is always ſeen nearly over our heads, but here it is ſeen juſt even 
with their Horizon, and never riſes any higher. The inhabitants of this 


ſphere are ſaid to live under the Lioe, : as they do in many places of Africa, 


Ea Indies, and America; all the Stars in both Hemiſpheres are” viſible to 


them in different parts of the year. - Thoſe who inhabit this ToxrxID ZONE 
have the Sun perpendicular over their heads two days in the year, in 


* from 1 to 9 85 * ſituated between the Tro- 


* 


| E X A MP I. E XVI. Ait en 
Required, to "I a PARALLEL SPHERE, , bin the Polar Region or 


FRIOID Zone? nr + 4s 


. 3 

i f 

v3 £44 C 
3 


4 


1411 
* 


* 
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| OPERATION XVI. 
Bring the Poles to the Zenith and Nadir, and then the Equator will be 


in the Horizon, and the Tropicks parallel thereto, and therefore is called 
a Parallel. ſphere. * he inhabitants, if any ſo miſerable, whoſe ſphere is in ; 
this poſition, have one half the year day, and the other half the year night 


and twilight; and as the Sun's rays fall with a great obliquity on them, 
they muſt have exceſſive cold weather all the year, though warmer at one 
time than the other, Their ſhadows move all round them; in their Winter 


they ſee the Stars as conſpicuous at noon- day as at mid-night. They 


have alſo. a twilight here that continues for two months, and. never ſee 
but half of the Heavens, which is continually revolving round them. 


EXAMPLE XVII. 


Required, to form an oBLIQUz SrhERRE, being our own fituation on 


* the TEMPERATE ZONE, 


® 'There are two Temperate Zoner—we inhabit the North Temperate Zone, and find the 
ſeaſons of the year in a temperate degree. Our Summer's Sun is at a diſtance from our 


Zenith, and we do not therefore experience the greateſt force of his beams ; Again, we 
are never without his enlivening influence the ſpace of one natural day, fo that upon the 


whole we muſt reckon our fituation the beſt that the ſufface of the Earth can afford, the 
agreeable ſituation of England being the moſt temperate part of the Temperate Zone. 


— L = je > Iva... 
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| OPERATION XVII. 


Elevate either the North or South Pole 30 degrees o minutes, on the 
Meridian, ſo have you an obligus ſphere, as the Equator makes an ob- 
lique angle with either the North or the South Horizon, (an oblique 


angle being more than go degrees o minutes, a right angle go degrees o 
minutes, an acute angle leſs than go degrees o minutes). If the North 


Pole is elevated, then the Equator makes an oblique angle with the North 
Horizon; if the South Pole, the contrary. In this poſition of the ſphere 
we have the day and night of equal length twice a year, which are the 


times the Sun is on the vernal and autumnal Equinoxes ; and ſince the Sun 


each day deſcribes by his apparent diurnal motion, ſome parallel from 
the time of the vernal Equinox, to the Summer Solſtice, the days grow 


longer and longer, and will be continually longer than the nights; after 
the Summer Solſtice, though the days continue to the autumnal Equinox 
to be longer than the nights, yet they become ſhorter and ſhorter, and at 


the Equinox they but juſt equal the nights. From. thence to the Winter 


Solſtice, the days continually become ſhorter than the nights, and are the 
ſhorteſt A the Sun is in that Solſtice, but as the Sun leaves it they 


inereaſe again, and in the . wee the K is as IF as the 


night. 
N. B. That the JEM „Glier is on 1 21ſt of ei in North 


Latitude, but on the a 1ſt of December in South Latitude; and the Winter 
_ Solſtice in North Latitude i is on the 22d of December, but in South Lati- 
tude on the 24ſt of June 3 and the autumnal, Equinox in North Lati- 


tude is on the 23d of September, but in South Latitude on the 2 1ſt of 
March; and the vernal Equinox in North Latitude is on the 21iſt of 


March, butin South Latitude on the 23d of September ſo that when it 


is Winter to us in North Eaticude, it is Summer to them in South Lati- 


tude ; and * it * n ns: RIO, it is s Summer to 


7 i YN 
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The ſeaſon of. the 3 is inthe . called the Sofficer, be- 


cauſe at thoſe times the Sun ſeems to be at a ſtand with regard to his declination, neither 
* further from 9 nor coming nearer to it for ſeveral days. | 
| 8 h | EXAMPLE 


1 


— 


EXAMPLE XIII. 
7 0 find the Sun s Meridian Altitude or Height at 12 Clock at Noor. 
Required, the Sun's * Meridian Altitude. or height Abende een 


when on the Meridian (or 12 O clock) on the 21ſt of June, 23d of Sep- 


, 21ſt of March, and 2 I | of December, at London? ? 


8 "OPERATION XVUL. (4) 
3 the North Pole to the Latitude of London, as per Tible; and 
you will find the Tropick of Cancer to cut the Meridian at 62 degrees 
o minutes, the Meridian Altitude for the 2 1ſt of Fune; and: the Equator 
to cut the Meridian at 38 degrees o minutes, the Meridian Altitude on 


the 23d of September, and 21ſt of Marck z and the Tropick of Capricorn 
to cut the Meridian at 15 are o minutes, the Meridian K N en 


che a iſt of December. WEE 5 


EXAMPLE 1 · u . 5; 
Required, the Sun's Meridian Altitude, or the Sun's height at noon, 


on the 21ſt of June and 21ſt of December, 2 3d of September and 21ſt. of 


March, at Rome, e Latitude is 42 OTE | e 1 


Elevate the North Pole to the Latitude 4 42 5 1 North, and. you 


i” 14 


will find the Equator to cut the Meridian at 48 degrees o minutes, the 
Meridian Altitude on the yernal and autumnal Equinox; and the Tropick 
of Cancer to cut the Meridian at 73 degrees o minutes, the Meridian Alti- 

tude on the Summer . Solſtice, and the Tropick of Capricern to cut the 
Meridian at 25 ane me Ps Nen MORE, on the Winer 


e hb | 7+ 3 . BO: 825 N 1219162 96] 
1401 XY 21 1 I. 


„ When the Sun is full son, it is then on our desde, which i is pere out 


| 12 N at noon. _ 


's 
4 


Kk 2 | EXAMPLE 


E x A M PLE XX. 
8 the Sun's Meridian Altitude on the Summer and Winter 65 


Solſtice, and on the vernal and autumnal Ir, + at Athens, which 
is in a __ __ Latitude ? 


OPERATION XX. 


Elevate the North Pole to the Latitude, and you will find the Kübler 
to cut the Meridian at 32 degrees o minutes, the Meridian altitude on 
the vernal and autumnal Equinoxes, and the Tropick of Cancer to cut 
the Meridian at 76 degrees o minutes, the Meridian Altitude on the Sum- 
mer Solſtice; and the Tropick of Capricorn to cut the Meridian at 30 de- 
a 0 minutes, the Meridian altitude on the Winter Solſtice. 


EXAMPLE XXI. 


3 the Sun's Meridian Altitude on the 21ſt of December, 21ſt of 
Fune, 23d of September, and 2xſt of March, at Cape Horn, which is in 
57 Om” South. Latitude: ? 


OPERATION XXI. 


Elevate the South Pole to the Latitude, and you will have the Eber 
cut the Meridian at 33 degrees o minutes, the Meridian Altitude on the 
Vernal Equinox the 23d of September, and Autumnal Equinox on the 2 aft 
of March; and the Tropick of Capricorn cut the Meridian at 59 degrees 
o minutes, which is the Meridian Altitude, on the 21ſt of December, the 
Summer Solſtice; and the Tropick of Canter to cut the Meridian' at 12 
degrees o minutes, the Meridian 8 on 1 the 21 of pe the 1 
ter Solſtice. 8 | 


* There are two Solſtices in each year; one in the Summer and the other in the Winter. 
The Summer So/ficeis on June the 21 ; the Sun is then in Cancer, which makes our longeſt 
day. The Winter So/#fice is when the Sun enters the firſt degree of Capricorn, which ſis on 
December the 22d, when he makes the ſhorteſt dax. | 
+ The vernal Equinox is when the Sun enters into the fign Arie, this; is 20th of March. 
| * eee a jm is when the Sun enters Libra, that is 2 34 September 23 before 


| EXAMPLE 


Salence inproud. 69 


EXAMPLE XXII. 
. the Sun's Meridian Altitude, on the Summer and Winter 
Solſtice, and on the Vernal and Autumnal Equinoxes, at Gibraltar, which 
is in 36 degrees North Latitude d. | a 


OPERATION XXII. 

Elevate the North Pole to the Latitude, and the Equator will cut be, 
Meridian at 54 degrees o minutes, the Meridian Altitude on the Vernal | 
and Autumnal Equinoxes ; and the Tropick of Cancer cut the Meridian 
at 78 degrees o minutes, the Sun's Meridian Altitude on the Summer Sol- 
ſtice ; and the Tropick of Capricorn cut the Meridian at 34 degrees o 0 mi- 
ae the Meridian Altitude when on the Winter Solftice Ws | 


EXAMPLE XXII. 


| "Required, the Sun's Meridian Height, when on the Tropick of Can- 
cer, the 2 iſt of June, at Greenland, whoſe Latitude is about 75 degrees 
North? Alſo the Sun's Meridian | Height at that place when in the Equa- 
tor, on the 21ſt of March and 23d of September? Allo the Sun's Meri- 
dian Aran, when in the Tropick of e on che 2 3 of ny ? 


OPERATION. XXIII. 


Elevate the North Pole to 75 degrees North Lattrgdey then will tlie 
Tpi of Cancer cut the Meridian at 40 degrees, and ſhews the Sun 
never riſeth higher than 40 degrees above the Horizon to the Greenlanders, 
ſo that they never ſee the Sun near ſo high above the earth as we do. 

In March and September with them the Sun but juſt appears above their 
Horizon; and in November, December, and January, they ſee no Sun at all 
during thoſe three months, The Sun, as is ſeen by the Tropick of Copri- 
corn, is continually below their Horizon, affording them only a little twi- 
light. 2 


3 E X AMPLE XXIV. | 
Required, the Sun's utmoſt height at the North Pole, Latitude go de- 

grees, when in the Tropick of Cancer, the Equator, and the Tropick of 
Capricorn, that is, in June, Septemper, March, and December. 3 


2 Þ 


* 
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| OPERATION. XXIV. 4 
Elevate the North Pole to go degrees, then you will ſee the Sun when 
in the Tropick of Cancer, i. e. on the 21ſt of Juse, is only with them 
24 degrees above the Earth or Horizon, ſo that the Inhabitants of this 


uncheary clime (ſhould there be any) can never ſee the Sun higher in 


their Heaven, on their brighteſt Summer day, than we ſee it about the 
31ſt of December: but when the Sun is in the Equator on the 2 1ſt of 


March and 23d of September, thoſe two days the Sun never riſeth to them, 


but is ſeen, for both theſe days, one-half of his orb above, and one half 
below the Horizon. Should it be the 2ſt of September, the next day, 
i. e. the 22d, the body of the Sun will totally diſappear, and they will 
not again, for half a year, be bleſt with this uſeful light; but on the 23d 


of September that glorious Luminary will again appear to, and be that 
whole: day near the Horizon; but the next day will appear above their 


Horizon, and continue perpetually ſhining night and day till the 2 1ſt of 
Marcb, and then begins to touch the Horizon, and preſently after diſap- 
pear for a long night of ſix months. All this will be clearly ſeen by 
inſpecting the Planiſphere, when the North Pole is ſet to the Latitude 
which is o degrees North (where the A Zenith is wrote); then obſerve 
the Suns in the outward circle ; the upper Sun, which is on the Tropick 
of Cancer, (which is the Sun's place the 2 1ſt of June) will be about 24 

above Horiaon; the Sun in the Equator (which is the Sun's place 
the a iſt of Morch and the 23d of September) will be juſt level with the 
Horizon or Earth, conſequently of but little uſe to the Polar Inhabitants : 
but when you obſerve the Sun on the Tropick of Capricorn, (which is 
his place the a iſt of December) he is then totally under the Earth, n 
neither light nor heat to the miſerable Inhabitants. 


EXAMPLE XXV. 
Required; the Sun's Meridian Altitude, on the Summer and Winter 
Solſtice, and on the Vernal and Autumnal eee at Cape St. Maria, | 
on the coaſt of * ? | „„ | "Wy 


"2 


OPERATION XXV. 


pe the South Pole to the Latitude, and the Equator, will cut 
the Meridian at 55 degrees 30 minutes, the Sun's Meridian Altitude on 


the vernal Equinox, which in this Latitude is on the 23d of September, 
and the Autumnal Equinox, which is on the 2 1ſt of March; and the Tro- 
pick of Cancer will cut the Meridian at 32 degrees o minutes, the Sun's 
Meridian Altitude on the Winter Solſtice, the 21ſt of uns; and the Tro- 
pick of Capricorn will cut the Meridian at 78 degrees, the Sun's Meridian 
5 Altitude on the Summer Solſtice, the 21ſt of December. 2 | 
Here follows ſeveral examples. to exerciſe the Reader, which may be 
8 . my giving any farther nn MS. 4 the 
PFFFF¹˙ -- 1% 0% 1 Mt ine Dt: 15 41 
EXAMPLE KER 
Required, the Sur s Meridian Altitude on the Tor of Jus at t Paris, 


i 48 degrees North Latitude? 
E X AMP L E XXVII. | 
eee * Suri's Meridian Altitude, on the a6 Nur, . 
menen ae IH B tet 
"EXAMPLE: Xr. MO 
Required, the Sun's Meridian Altitude when on the Winter Solltice, 
at ak in 38 degrees 45 minutes North Latitude ?, 5 

EXAMPLE XXIX. 


Required, the Sun's Meridian Altitude when on the Summer and Win- 
ter Solſtices, at Madeira, one of the ny NMands, in 32 degrees 


30 bine North Latithde ? | 

| EXAMPLE XXX. 

| Required, the Sun's Meridian Altitude when on the Summer and 
Winter Solſtices, Vernal and Autumnal Equinoxes, at F in China, in 


40 deren North Latitude? | 
3 EXAMPLE 


# 


| 
1 
[| 
1 
5 


. Science improved. 
ren. 


Required, the Sun s Meridian Altitude when on the Summer and Win- 


ter Solſtices, and Vernal and rwe Equinoxes, at 11 1 7 5 . 5 
PT 5 Straits ? K | 


4. 


1 7 I 8.1 | 147 


1 CLIMATES.. N 


The Ancients uſed to reckon the Climates, of which chere are 24. To 
know in what Climate is any propoſed place of the Earth, the Latitude 
of which is known, we need only, by the Planiſphere, to find the length 
of the longeſt Summer's day, and from that ſubſtract 12 hours; the re- 
mainder doubled gives the Climate. For example: At Paris, where the 
elevation of the Pole (or Latitude) is 49 degrees, the longeſt Summer's 


day is 16 hours, from which if you take 12, the remainder is 4, the dou- 


ble of which is 8, ſhews that Paris lies in the eighth . f 
- ane 1c N A M Pai 2 7 . 


4 Cc +1 


Required, hey ker Climate London is ſituated ? 1 =; 


O PE. R A T 10 N. 


Find by the Plabiſphire the length of the longeſt . which will be 
about 16 hours and an half, ſubſtract r2 therefrom; the remainder is 4 and 
an half, which doubled make 97 5 therefore London i is in the gth north- 
ward Climate. 

; A 

Theſe males aiready g given are Cofficient 1 to enable an perlun to uſe 

the Planiſphere with pleaſure. 
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our Horizon, and this is performed by what is called the Laws of Re- 
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Of the Twit G n To: 8 
T has before been obſerved, that by the Atmoſphere we are favoured 
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with the light of the Sun before he is above, and after he is below, 


fraction, and is called Twilight; — therefore if we had no Atmoſphere, we 


ſhould have no Twilij 


ght, for the Atmoſphere is the principal cauſe, as ſhall 
be ſhewn hereafter; that were we deprived. of this great bleſſing, we ſhould 


be convinced it wouldbe atrended with the following i inconveniences, Fi ft, 


E 


L 


We 


74 Science improved. 

We ſhould be ſurrounded with darkneſs till the moment of Sun riſing. 
Secondly, It would break out in an inſtant from under the Horizon, ſhew 
itſelf as bright as it would appear towards the middle of Day, and would 
not in the leaſt change his appearance till the inſtant of his ſetting, when it 
would be equally obſcure and dark as the middle of the darkef night. 
Our eyes are, not calculated to bear ſuch ſudden tranfitions—r the great 
Author of Nature for this and other weighty reaſons, has cauſed an 
Atmoſphere. "48 \ 

The Sun, indeed, Süd ſtrike & our eyes with a lively brightriefs but 
it would only reſemble a clear fire which we mould ſee during the night 
in a ſpacious field, It would be day light, and we. Thould ſee the Sun 
and the adjacent objects round us, but the ee fell on ſuch lands 


as are remote, would be loſt. A) p 1 A 


But ſince there i is an Atmoſphere covering wean __ e 
by the Sun, 1 it reflects the light back to us, and "makes the Heavens to 
ſhine, and that o ſtrongly, that it renders the Stars . 


By the means of the Armipſp here it es ah though after 
Sun ſetting we receive no direct lde kom 6 IP G enjoy its re- 
flected light for ſome time 310 that che g rn neſs T whe night comes not 
ſuddenly, but by e eee 3 * | 

For after the Earth, by! its  revolution'r round its F Hils. ' hides the Sun 
from us, the Atmoſphere, which is higher than us, will ſtill be illumi- 
nated by the Sun, ſo that for a while the whole Heavens will have ſome 
of his light imparted to it; but as the Sun goes lower under the Hori- 
zon, the leſs is the Air illuſtrated by him; ſo that when he is 18 degrees 
below the horizon, he no longer en our n and then 
all that part that is over us becomes dark. 

'" Likewiſe in the morning, as ſoon as the Sun. comes hd 18 degreg 
o the Horizon, he begins again to enlighten the Atmoſphere, and diffuſ 
his light through the Heavens; ſo that its ei increaſes, till the 
Sun riſeth and makes full day. EET Auf 

This enlightening” the 8 ee of the 8 3 
by and night, is called Twilight, which is obſerved in the 12 be- 
fore Sun riſing, and at night, after his ſetting. - 


uh 


In Winter the Air being condenſed "y the cold, is low, and on that 
account the Twilights are ſooner over. 


In the Summer the Air is rarefied by heat, and therefore, being 3 | 
remains longer enlightened by the Sun, ſo that the Twilights laſt the 


longer, and the Ian of the Twilight is. thorter at morning than at 


night. eel. mar ob 

Im a right poſition of the F * Toilights are quickly over, thi 
the Sun riſeth and ſetteth nearly in a perpendicular; but in an obli 
Sphere they laſt longer, the Sun riſing and ſetting obliquely, and he 
greater the Latitude of the place, ſo. much longer | laſt | the Twilights, ſo 
that all thoſe ho are in 49 degrees of Latitude in the Summer, near the 
Solſtice, have their Atmoſphere enlightned the whole night, and the 


Twilight laſts till Sun riſing, without Pk, N darkneſs, as may be 


demonſtrated by the Planiſphere.' | © 
In a Parallel Sphere the Twilights laſt "By ORs! * fo Fog the! in- 
habitdngs of this poſition have either. direct or reflex light of the Sun nearly 
all the year, as will plainly appear by uſing the Plani/phere, . 
There is a great difference between the increaſe of the Twilight and. its 
Gurren, and the increaſe and decreaſe of the days and nights, while the 
Sun moves from the beginning of Cancer to the firſt of Capricorn; all that 
time the days conſtantly decreaſe, and the nights inereaſe; but i in the Twi- 
light it is'otherwiſe:;; for though the Twilight and the days are at the 
longeſt when the Sun is in the firſt-degree of Cancer, and then they both 
deereaſe together, yet the times of Twilight do not continually decreaſe 
till the Sun comes to Capricorn. But there is a certain point between 
Libra and Capricorn, to which, when the Sun arrives, we have the ſhorteſt 


Twilight, which happens on Ofober the 1 2th; and March the iſt; and 
although the'days from the: beginning of the Sun's entry into Capricorn, do 
conſtantly inereaſe, yet the Twilights grow ſhorter:till.the: Sun, i in his return 


to the Northern Tropick, goes to the en en which. is demon- 
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i Ne 1 of AIR. 


IHE Air is made up of three different Kinds of Corpuicles Viz. 10. 
of thoſe numberleſs and minute particles, which in the form of 


vapours or dry exhalations, aſcend from the Earth, Waters, Minerale, 


Vegetables, Animals, &c. In ſhort, of whatever ſubſtances that are ele- 


vated by the celeſtial or ſubterraneoug heat, and thence diffuſed into the 
Armibſptiere ad. Of 'a ftill' more ſubtile matter, conſiſting of thoſe 


gly minute atoms, the Magnetieal effluvia of the Earth, with 


other innumerable particles ſent from the bodies of che celeftial lumina- 
. ries; and cauling by their impulſe the idea of Light in us.—3dly. Of an 
elaſtic ſubſtance, which is the baſis of all the other parts, and conſtituting 
the true eſfence of Air, concerning the ſtructure of which, various hypothe- 


ſes have been framed ; ſome have reſembled theſe elaſtic particles to 
the ſpring of watches coiled up, and endeavouring to reſtore themſelves; 

others to flocks of 'wool, which being compreſſed, have an elaſtic force, 
and others to ſlender wires of different ſubſtances, conſiſtences, &c. yet 
all ſpringy expanſible and compreſſable ; we have ſeveral curious experi- 


ments to prove this wonderful property of Air. Tie up a little Air in a 
Bladder and put it under the receiver of an Air Pump, and when the 


| exterval Air is pumped out, the internal Air in the Bladder will expand, 
and thus ſwell ſo as to fill it,” and even thin ſquare phials well ſtopped _ 


will break: to pieces when once the external Air is pumped away from 
them. Many more inſtances of this kind might be produced, which in- 

fallibly proves the elaſticity of the Air, Tis a curious and pleaſing ex- 
periment to weigh the Air, which is performed with an Air Pump, by 


exhauſting the Air from a Florence flaſk that has a valve fitted to pre- 


yent the external Air from ruſhing in. Firſt weigh the flaſk thus'void of Air, 

then open the valve, the external Air will force in, then weigh again the 
flaſk, and it will be conſiderably heavier. Thus you will find a quart of 
Air in general weighs about ſeventeen grains, ſubject to ſome little 


variation, in proportion as the weather 1 is more dull or — For the ſpri gh 
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of the Air i is ſometimes Ps to ſuſtain a pillar of Mercury thirty one 
inches high in the Barometer, when at other times it will only raiſe 
the Mercury to the. height of twenty-eight inches, Taking therefore 
twenty-nine inches and a. half for the general height of the Quickſilver, 
a column of it, whoſe baſe is one ſquare inch, weighs about fifteen 
pounds, which is the equal preſſure of Air upon every ſquare inch. 
Hence, ſuppoſing the ſurface of a man's body to be 144 ſquare feet, 
the Air ſuſtained by him will be 31,320 pounds, or nearly fourteen tons; 
a vaſt, weight! was it not for the wiſe diſpoſal of things, this preſſure 
would be inſupportable to man ; but Providence has ſo ordered, that the 
internal Air by its ſpring is an equipoiſe to the external preſſure, and we 
are not incommoded by it; but when the Air is lighteſt it will he only 
13 tons, and when heavieſt 14 tons, the difference of which is one ton, | 
- equal to 2000 Pounds, wherewich we are more eee at one time | col 
than another. 8 8 : | * 
This grand difference of * chunt W affect © our Salk * If a j 
; | perſon be aſthmatical, he will find his diſorder increaſe with the levity of 
the Air. The reaſon why we think the Air is lighteſt in fine weather, 
when it really is the heavieſt, is becauſe the great preſſure conſtringes, or 
braces, the fibres and nerves; and thus aſſiſting their elaſticity, makes us 
more vigorous than ordinary; whereas, on the contrary, when this preſſure 
oF, zs leſſened by near 25001b. the fibres are relaxed; and a gloomy, lifeleſs 
=. heavineſs enſues. The nerves require either preflure or extention. Few 
laborious people are troubled with neryous complaints : their daily bread 
is acquired by that exerciſe which keeps their nerves and fibres in their 
requiſite extention, which affords them that health, and flow of animal 
ſpirits, that the luxurious indolent ſo much-wiſh for, but are ever deprived 
of. Their inactivity will not. inſpire the nervous ſyſtem to its proper 
tone. Thus we ſee the bounty and impartiality of Providence; thoſe. 
that are compelled to ſimple diet and uſeful labour, are rewarded with ep 
firm and robuſt conſtitutions, whilſt the voluptuous and idle are ener- 
vated, and obliged to fly to medicines for that er v alliſtanes which 


can only be found in exerciſe and temperanctde. nne men 


wy. : 8 ” 1 
5 , - 
: 4 Frier * 1 8 
* ö 14 814441 y LET 
N Air 
o bd $ 
* * + & 2 2 * bs 2 f 
* I 4 p&4*6 £7 Fi 143 / : ns 3 U 


Io — 


— 


i re:“ 
) %%% oft ⅛ ñ ä p „ 
N res IF” - #& | ö [ 4, 4 


| wind. 


| bladders burſt, and then they fink to riſe no more. 
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; 1 ir will alſo expand telt to an amazing degree. Take a very ſhri- 


velled Apple, and place it under the Receiver of an Air- pump: exhauſt 
the external Air, and the ſmall particles of Air contained in the ſhrivelled 


; ' Apple will immediately expand "themſelves, and ſwell out the Apple as 


plump and full as when in its bloom. By extracting the external Air 
from Fiſhes, the Air confined in their” e will 15 much ROOM! ieſelf 
as even to burſt the bladder.“ 57 


Dr. Halley firſt found out and demonſtrated, that if the bete of the 
l Air be taken in arithmetical proportion, the rarety of the Fun wil be in 


«geometrical proportion. For inſtance: "at 


times thinner than 
at the ſurface. 


miles from the ſurface | : 
of the Earth the Air * 


e 1535 


Hence it will bewegt to n that a cubic moe 50 common Air, at 
the height of 500 miles, would be ſo much rarefied, that it would be as 
large as the orbit of Saturn; and therefore the Planets may move thro? 
the upper regions of the Heavens for Oy 3 A ur- -without ſuf⸗ 
d We any ſenſible reſiſtance. oP et, 


Air, in ſome caſes, eh ; very en is i tibje bs the light, or may 


be perceived by the eye. Thus, when you are placed upon an eminence, 
or riſing ground, in ſome open parts of the Country, in a ſituation neatly 


facing the Sun, on a hot Summer's day, then if there be gentle wind, or 


motion of the Air, it will be ſhewn by reflection of light from the body 


of Air in the vale below, and you will as perfectly ſee the undulations of 
waves of Air Umoft' as + you may thoſe ok! Water by ern wb a woe 
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78 Place a globe of Water with/Fiſh therein, 8 ha — ot an 3 ; hen 


wheat the Air-out of the Water, and the Fiſh will not be able to keep at the bottom of 
the Water, but will float upon the top : their bladders will be ſo much extended, hav- 


ing no external Air to refiſt, that they muſt be forced to the top of the Water till their 
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1 * 
F 


- Of th Monsoons, or Taps wings, 


T HERE is A monderful3 in the 1 of Fs, Trade- 
Winds; I mean ſuch as always blow from one and the ſame quar- 
ter of the Globe. They are repreſented in the Maps by ſhades in and 


about the Torrid Zone, and their direction is conſtantly the way the lit- 
tle arrows ſeem: directed. In the Ethiopic, Atlantic, and Pacific Oceans, (to 


30 degrees from the Eguinadtial Line) they are continually found to blow 
towards the Weſt; but in the Bay of Bengal, Arabian, Chineſe, and Indian 
Seas, the Winds vary, blowing one half of the year one way, and the 
other the contrary; i. e. in the Summer they blow to the N. E. but! in 
the Winter to the S. W. Theſe are called the periodical Trade-winds, and 
by the Sailors Monſoons. As the arrows point their courſe on the Globes, 
ſo the times of ſhifting are denoted by the months thereto annexed. All 
ſhips, which trade in theſe parts are obliged to obſerve the wonted Sea- 


ſons; by that means, they never fail of a fair Wind to waft them to the 


wiſhed- for Porte and another to return them to the haven Wwe they 


"I be. 
-/iiaſe-Monſoons are; „ by the —_— influence of the Sun 


in thoſe warm Climates ; for when the Air is very much heated, it will 


aſcend towards the upper part of the Atmoſphere, and the adjacent Air 


will ruſh in to ſupply its place, and therefore there will a ſtream or cur- 
rent of Air from all parts towards the place where the heat is. Hence 
we can eaſily account for the Monſoons or Trade-Winds, which about 


the Equator conſtantly blows from Eaſt to Weſt ; for when the Sun ſhines 


_ perpendicularly on every part of the Earth, it will heat the Air in that 
part very much, which will therefore riſe upward, and the adjacent Air 


will ruſh in to fill up the vacuum, and conſequently cauſe a ſtream or cur- 


rent of Air from all parts towards the Sun: but as the Sun, with reſpect 
to the Earth, moves from Eaſt to Weſt, the common courſe of the Air 


will be that way too, continually preſſing after the Sun; and therefore at 
| | the 


11 
D 
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the Equator, where the Sun ſhines ſtrongly, there will be continual eaſterly 
Wind “*; but on the North fide it will incline a little to the North, 2 on 


the South ſide to the South. 


Wind may be produced artificially, by filling a phial bottle with water, 
and a ſmall quantity of aqua fortis to make it acid; then a piece of chalk 
being put into the mixture, a fermentation will enſue, by which the par- 


ticles of chalk will be ſeperated and turned into Air; and if a bladder 


was tied to the mouth of the bottle, it would not only be filled with this 
Air, but would burſt by the force of its ſpring. This may; ſerve as a 
proof that the particles of bodies are converted into the common Air; 


that we breathe and exiſt by the very effluvia of that Earth from which 


we came. The lowneſs of the materials exalts our ideas of the divine till; 
and when we think that duſt we are, and into duſt we ſhall-return, we are 
put in mind of another ſcene, and that pride was not intended for man. 


If we are too much elated, we may recover our reaſon by 2 epGg at the 


Earth from whence we were digged, and till claims us. 


We ſhall now proceed to a view of the heavenly Bodies, and finiſh this part 
with a quotation from that learned elegant Author Dr. Turner. In the 
mean time permit me to conclude in the language of the the moſt divine 
Perſonage that ever honoured this Globe with his preſence ; a perſon to 
whom we art all infinitely indebted, and whoſe words ſhould have more 


influence in pointing out the neceſſity of this kind of learning, and urging 


our purſuits i it it, than all the Audied encomiums of the moſt TEE Writers 
or Orators in the world. 


J I have told you sxarTHLY 7. "TUE and ye believe net, how * Je 


"+ believe if 1 tell. you of HEAVENLY Things ?” 


5 '* The velocity of the Wind is at the rate of <6 ls great — 


à common briſk NS about 15 miles, and ſome move not one mile an hour. 


SECTION 


ASTRONOMY. 


HE Author 8 debian in this important branch of PhaloGpby, is not 
to burthen the Reader s mind with a dry detail of intricate and ab- 
ſtruſe calculations, but more immediately to inveſtigate the Rationale of 
things as better adapted to the capacities of juvenile Readers; as on 
the one hand he would ſtudiouſly avoid the imputation of Fanaticiſm, 
becauſe at times he betrays an anxious ſolicitude to vindicate the ways 
of God to Man, ſo on the other, he flatters himſelf, however volatile or 


diſſipated the manners of the age may be, no apology will yet be neceſſary 
| — 70 | for 


upon mankind, aud Virtue was found to be net 


found the benefit of adhering. 


* 
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for occaſionally introducing Scripture Authorities, as they not only contain 


indiſputable truths, but will alſo impreſs, ſublime and pure ideas upon 
thoſe younger minds for hom this Freatiſe Eischicfy intended. 
The leaſt of the öder het reared of is füffcient to point out the 
All-powerful Being, but ſhould men refuſe their aſſent to theſe moſt plain 
and natural proofs, it Jooks as if they were well ſatisfied with their ab- 
ſurdities; that is, with ng proof of a Deity at all, or rather their vices 
make them reſolved; no yield aſſent. | 


In early ages when: Arts: began to be oper N 


dance voi to dawn 
* ary for,the preſervation | 
of Society, its Pringples were inculcated, and | mankind. in general ſoon 
Adem nor could Religion be neglected, 
Science and Religion go hand in and with Virtue, when tlie ptecepts of pure 


morality a 0 be dN the wiſe and good 7 they 


8 „ i ſible ſcrupled 
not in Oo, in their hearts to deg ihe Danny and Super- 
ſtition, and wiſhed Hike oer ang Ri rA Govern. 

ce, which 1 5 th A ſpread itſelf abroad 


red £0 the Fling age WORLDS unknown 


amongſt a: and diſcove 


to their Anceſtors, improved each finer art, and opened a new field to 
knowledge and refinement. But amongſt all the circle of the Scicaces 
Aſtronomy ſeems to have claimed the earlieſt N WIR: we ſhall 


now proceed to treat of. 


ASTRONOMY is that refined Science which Rog Wy us a knowledge of 
the Stars, and in general, of all the heavenly bodies, their form, ſtruc- 
ture, appearances and motions, their poſitions in the Heavens, their 
magnitude and their diſtance, periods and Eelipſes; a large and ex- 
tenſive field ! but at this time much cultivated. Aſtronomy ſerves 
alſo to regulate the times and ſeaſons, determining the courſe of the year, 
and the length of its ſeveral parts; months, days, hours, Cc. Tis by 
its aſſiſtance that we are able to diſcover the magnitude and the form 
of the Earth, we that Globe revolving round We Sun in the ſame man- : 
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ner with Saturn, Jupiter, Mars, Venus, and Mercury, is conſidered in 
Aſtronomy as a Planet, and it gives to Geography the ſeveral parts of 
the Globe with reſpe& to one another, their extent and limits. NAvi- 
GATION owns it as s the ES guide, and it was with the one that oy 


e 


ule 7 treat "of it as a thing long before them culivaeed! -and' a highly valued, 
nor is it to be doubted that it was one of the firſt Sciendes. The 
heavenly bodies are of all viſible objects, thoſe which muſt have” firſt 
attracted the attention of men ; they are the moſt conſpicuous, the moſt 
beautiful, and the moſt important; it was natural to contemplate them, 
and they muſt have been very early found the only means of determining 
different periods of time for eſtabliſhing the neceſſary order and regularity 
in all the offices of Government and Religion.— The oldeſt books diſ- 


tinguiſh the periods of days, months and years, and the annual, or 


otherwiſe aſcertained returns of certain ceremonies ; and God: ſaid Tet there 
be lights in the Firmament of | the Heaven to divide the Day rom the 


Night, and let them be for Signs and for Seaſons, and for Days and far 
Years, Gen. i. ver. 14, for all which the obſervation of the heavenly 


Bodies mult have been previouſly made, nor could any offices, ſacred or | 


civil, be aſcertained in point of their duration without it. In the moſt 


ancient Authors of both ſacred and profane hiſtory, we read of divine honours 


paid to this Science. He is wiſe in heart and mighty in ftrength, who hath 
made Arcturus, Orion, the Pleiades and the chambers of the South, Job ix, 
ver. 4, g. It certainly ſeems to have inſpired great and good men with 
ſublime ſentiments; when the royal Prophet is moſt enraptured with 
his God, with what enlivened be he deſcribes the great works of 


: f 
o 4 a * 


„For the Wia bodies ſeem to Bere been the favourite inſtruments of the Almighty 
by which he thought proper to inform mankind, when he was about to indulge the human 


race with ſome particular marks of his benevolence. After the univerſal deluge, when the 


world was to be no more drowned, he ſays, J have ſet my Bow in the Heavens, When the 
Saviour is foretold, a glorious light appears to the Shepherds, the Heavens are filled with 
bright refulgent rays—a beautiful ſtar alſo appears and proves a friendly guide to diſcover 
the great Immanuel, it enlivened them, for when they ſaw the Star " rejoiced with exceed- 
ing great joy. Mart. 3 ii. ver. 10. 


M 2 © d 
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the Deity, a warm with divine ſenſations, he ſays, the Ae de- 
clare tlie glory of God, and the Firmament ſbewethi his handy work, day unto 
day he-uttereth ſpeech, and night. unto night ſheweth knowledge, Pſalm xix. 
ver. 2. The great Pſalmiſt goes ſo far as even to cenſure the groſs and 
ſenſual that pay no attention to this Science—when he ſays, but this the 
unwiſe man doth not confider, neither does a fool underſtand it, and therefore 
muſt have a very inadequate idea of that powerful Creator who ſpoke 
this world of wonders into being, who divided the waving elements, and 
out of Chaos, formed by his plaſtic mandate, the unmeaſurable frame 
of this ſtupendous univerſe, who by his almighty fiat commanded light, 
when behold ! inſtantly a flood of glory burſts from the Skies; *twas 
then that the refulgent ſource of light and heat (the Sun) firſt ſprung 
through the blue expanſe of Heaven to enlighten, chear, and accommo- 
date man; when we contemplate on theſe things, we may loſe ourſelves 
in holy wonder, and cry out with the Plalmiſt, Lord, what is man that 
thou art mindful of him, and the Sen of man that thau ſhould viſit him! and 
indeed, if we look upwards with David to the world above us, when 
we conſider the Heavens as the work of the finger of God, and the Moon 
and the Stars which he hath ordained, what, amazing glories diſcover 
themſelves to our fight, what wonders, of wiſdom are ſeen in the exact 
regularity of their revolutions —he eftabliſhed the world by his wiſdom, and 
Aretched out the Heavens by kis underſtanding. 
In this divine Book the molt unlettered may find enough to excite 


their admiration. As Pope ſays, 


Lo! the poor Thdida' whoſe untutor'd mind, 5 
Sees God in Clouds, or hears him in the Win. 5 


Yet it will diſplay the greateſt wonders to thoſe wha peruſe it with the 
cloſeſt attention; but then we muſt take care always to approach it as 
we ſhould the other Book of God, the Holy Scriptures, with rever- 
ence and humility,” not having a too high opinion of our own abilities, - 
as if we could with the line of human reaſon, fathom all the depths of 


the Divine Councels, but thinking ſoberly as we ought to think, 
Dr, 


— 


Dr. Watts in the Preface to his Treatiſe of Aftronomy ſays, there 
never was any thing contributed to enlarge his apprehenſians of the im- 
menſe power of God, the magnificence of his Creator, and his own 
tranſcendent grandeur, fo much as that portion of Mirenomy which he 
had obtained, and ſtrongly recommends it to young perſons for the ſame 

purpoſe. But I would perſuade all mankind (if it were poſſible) to gain 
ſome degree of acquaintance with the magnitude, diſtance and motions 


of the Planetary Worlds, It refines the ideas, gives an unknown enlarge- 


ment to the underſtanding, enlivens the active principle within us, and 
affords a divine entertainment to the ſoul, and its better power to an 
undevout Aſtronomer is made, and thus from beholding the wonders of 
the Creation'we are brought to adore the wiſdom, Poypr, and goodneſs 
of the Creator. With what pleaſure any rich profit Mid men furvey 
thoſe aſtoniſhing ſpaces in which the Plage erevolve, Attitnenſir 
bulk, and the almoſt incredible Cities” "of their ho - * and yet all 
theſe governed and adjuſted by ſuch onen rules that thay v evi 
from their tracks, nor loſe a minute 
appointed circuits in ſeveral thouſand years. The e the 2 are 
great, fought out f all mem that haue pia ſo done his 
marvellous works that e Wk Jak Anagermbr: 


—_— 
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The Phenomenon of the HEAVENLY Bots. | 


STRONOMY, with the utmoſt propriety, may be ſaid to enlarge 

the mind in ſubmitting the very courſe of the heavenly bodies to 

dur underſtanding, and to join with the merit of doing mankind many 
ſignal ſervices, that of affording motives both of a lively gratitude and 
of the moſt profound veneration. We have already deſcribed the Globe 
of the Earth; were it poſſible to ſuſpend that immenſe Globe at as great 
a diſtance from the eye as the Moon, it would appear flat and circular, 
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and the e of the diſtance would make the convexity impercep- 


tible, and would therefore reſemble the Moon juſt as ſhe appears to 
us when at the full. Suppoſing then the Sun and Moon are vaſt ſphe- 
rical bodies, like this our Earth, and that they are placed at a great 
diſtance from us, they muſt alſo appear flat and round, and not ſpherical; 

and ſince they do appear ſo, they are undoubtedly ſpherical bodies. But 
this is confirmed by ſome of the celeſtial bodies turning conſtantly round 


their Axis, and thereby they diſcover ſucceſſively to us all their different 


ſides; and ſince in every poſition they appear round, their figure muſt 
be ſpherical. It might be aſked why none of the other Celeſtial Bodies 
appear ſo large as the Sun or the Moon? Suppoſe a ſixteen inch Globe, 
or a much larger placed a mile diſtance from us, it could hardly be 


ſeen, or at beſt appear very ſmall; from thence you may: imagine that 


the Sun is much larger, as he appears the ſame 1000 miles off as here. 


If the Sun was removed to a greater diſtance from us, or, which comes to 


the ſame thing, if we were carried away with our Earth to a greater diſ- 


tance from him, he would ſtill appear leſs and leſs, and if the diſtance bs 


properly increaſed, he would in time appear only like one of the biggeſt 
Stars, and afterwards like one of the ſmaller,” and at laſt we ſhould loſe 


ſight of him altogether. © It is, quite inconceivable, at what immenſe 
diſtances ſome of the Shining Bodies in the Sky are placed from us; which 
will be of great uſe to be remembered that you may upon occaſion call 
them to mind. When you conſider the diſtance; betwixt us and the 
Antipodes, is little leſs than 8000 miles, it may ſeem wonderful that 
ſuch a vaſt Globe ſhould be ſuſpended in the ambient ſpace of the Uni- 
verſe! And how muſt it heighten our ſurprize, when we take a ſurvey 
of the multitude of vaſt Globes continually. rolling over our heads! 
The Moon performs her courſe at the diſtance of about 240, 00 miles 
from the Earth. A ſpectator placed in the Moon, looking towards the 
Earth, would obſerve it in the Heavens, and the face of it would appear 
fifteen times bigger than the face of the Moon does here. The Moon is 
placed at ſo little a diſtance from us, (compared to the diſtance of the 
other Celeſtial Bodies) that it alone throws a greater quantity of Light 
upon us than all the Stars together, * theſe be as many Suns. 
The 
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The Gator has removed the Stars ſo very far, from us, or keeps us ſo 
far from them, that the Light we ſtand in need of cannot be impaired 
by their brightneſs 3 and he has ſituated the Moon ſo near us, that it be- 
comes a magnificent glaſs,” which returns to us in the e Night a great part 
of the Light of the Sun. This faithful Satellite offers to all nations of 
the Earth a watch. light, which takes every ſeven days a form entirely 
new. The Hebrews, Greeks, the Romans, and all the Ancients in general, 
uſed to aſſemble at the time of the New Moon, to diſcharge the duties 
of piety and gratitude, for the manifold uſes of this heavenly body, 
which it will never fail to afford us, till He, who for our ſake has ap- 
ra W ſhall think fit to _ its properties with the ſtate of 
man. 

We find the 1 * ks of an . Will, full of tender- 
| med towards us in all the numberleſs bleſſings, which God multiplies from 
year to year and from day to day, both upon and within the Earth. 
But with what ſplendour and magnificence does that Will ſhew itſelf in 
the beauty of the Sun, and in the juſt proportion of ſize, diſtance, 
en * uſefulneſs, that has * ae een that. and the 

BE dicke as the Globe of our nn is, Fr Sun? $ ee body i is al 
moſt a million of times bigger. The Moon revolves round the Earth 
in an extreme large Orbit. Now was the Sun placed where the Earth 
is, it would more than fill the whole Orbit of the Moon, and even 
extend beyond the Moon. Prodigious I It is not therefore without 
reaſon, that we call this glorious body a vaſt Ocean of Heat and Light. 
What a ſmall thing is our Earth in compariſon of the Sun; hom is it 
ſhrunk up! We now no longer wonder that the Sun ſhould appear 
equally big over the whole face of the Earth; for this is only to appear 
equally big over the whole ſurface of a Point. Nor is the reaſon hard 
to be found out, why he ſhould be ſuch a vaſt body, as its heat and 
a light were to be diffuſed through the whole ſyſtem of wandering Globes, 
that ſtand in conſtant need of his enlivening rays and aſſiſtance. In the 
whole immenſity * the oo e _ men . _ when he ap- 
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pears, ſtrikes our eyes, and overſpreads Nature with ſplendour and glory; 
but during his abſence we perceive an innumerable multitude of Fires 
or Stars on every ſide ; and yet this ſingle flambeau, when he aſcends 
the Heavens with a majeſtick ſtate, makes us amends for the loſs of 

the other Lights, drowning them all by the ſuperiority of its own, We 
ſhall be amazed at the thoughts of what the moſt learned and moſt 
exact Aſtronomers ſay concerning the diſtance of the Sun from us, 
being near ten thouſand diameters of the Earth from it; that is, near 
80,000,000 miles. To make you more ſenſible what a prodigious 

diſtance it is, let us take poſt and ſtart from the Earth, in order to get 
to the Sun, and travel at the rate of one hundred miles a day with- 
out faintneſs or interruption ; we mult travel more than 2000 miles 


a Year to arrive at that luminary. What then can be that Globe, 


which alone cauſes a general fenewal at the very inſtant of its ap- 


pearance ? Is it a Globe wholly compoſed of Fire ? How can it ope- 
rate ſo powerfully and at ſo vaſt a diſtance ? How comes it, during 
the fix thouſand ſucceſſive years it has lighted and heated Nature, not 
to have loſt the greateſt part of its ſubſtance by the conſtant effluvia 


of it emitted therefrom ? You may perhaps hereafter have the moſt 
plauſible Anſwers that can be made to theſe Ang hides 
from us nothing but what is uſeleſs or dangerous. bs | 
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T HE fytem ebe World i is the whole polletion, of thoſe 8 bo- 
dies which compoſe the Univerſe of material beings, viz. the Stars 
the Fun, the Planets, and Comets, with the indefinitely extended ſpace in 
which they are contained. The true Solar Stem was firſt invented by 
Eythagoras, the Samian, 500 years before the birth of Chriſt. After this 
time it day dormant ſtill again evi ved by Nicolas Copernicus, a nobleman 

of Thorn, in Pruſſia, and was; by eur, great Sir J/aac New!on, eſtabliſhed 
on ſuch clear and ſolid principles, that it is ne univerſally received. 
Tuls Susrrnt is arranged in the following manner (as in the oppoſite 
figure). The Sun (a vaſt globe of fire) is placed in the center, from 
whence it never moves. Around ehim, at unequal diſtances, ſix opaque 
globes continually reuolve. Theſe are called PLanzms. That which is 
meateſt the Sun is called 4 Mercury: the next ? Venus: then our © 


Earth: the next beyond is & Mars: after him is 1 Jupiter: and the 


moſt diſtant of all is h) Salurn. — h Saturn, 1 Jupiter, and s Mars, 
are called Superior Planets, becauſe their circuits are Bᷣgond the [Earth's 
orbit: Mercury and 2 Venus are termed Inferior Planets, becauſe 
their circuits are within the Earth's orbit. Beſides theſe, there are diſco- 
vered in this ſyſtem ten other bodies, which move about ſome of theſe 


planets in the ſame manner as the planets move round the Sun. Theſe 
are called Satellites, or Moons; and one of the moſt conſpicuous of them 


is the Moon which moves round our Earth; four circulate, in like per. 
round Jupiter; and five Moons attend upon Sauen 


»The Sun has a motion round his axis in 25 days 6 hours, as is evident by ſpots ſeen on 

his ſurface. His circumference is two million three hundred ninety- eight thouſand miles; 

and byithe various attractions of the circumvolving Planets, he is agitated by a ſmall mo- 

tion round the centre of the Syſtem : but this circle is ſo exceeding ſmall in proportion to 

the Sun's bulk and diſtance, that aſtronomer's take no notice thereof, but call the Sun a 
fixed 2 92 
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The Characters of the Planets (which ſhould: be attended to and learnt) 
are as follow, with the common calculation of the diſtance ne Planet 


from the Sun in Engliſh miles: | | TY 
FF Characters. 9 4 | 

Mercury 32 

„ "7. 
© Earth 81 | millions of miles diſtant 

1 7 Mars | 123 ö from the Sun. 
7% a1. 7 
15 Saturn TEX 1 


The FOR of 10 Wants from the Earth is about 240,000 8 and 
is in magnitude about fifty times leſs than the Earth. The Sun 1 is near a 
million of times bigger than the Earth. 


To aſſiſt the imagination in conceiving the vaſt diftaniots of hs Players | 


and Stars, let us ſuppoſe that a body projected from the Sun ſhould: con- 
tinue to fly with the ſwiftneſs of a cannon bullet, which is 480 miles 
every hour, this body would reach the orbit of Mercury in years 221 


days; of 9 Venus in 14 years 8 days; of the S Earth in 19 years 91 


days; of 2 Mars in 29 years 65 days; of 1 Jupiter in 100 years 280 
days; would arrive at h Saturn in 184 years 240 days; and ee the 
neareſt fixed ſtar in about feven million fi * hundred thonfand years. 


The Diameters of the Sun, the arch, andexchof che Planets, in Eng- 
liſh miles, are nearly as follow * ad I 
Demet | | „ rh conc the Planets., 
h Saturn 67, 900 ; 


X Jupiter 81,200 | . | , 78 2 ; 1 5535 
& Mars SURE en ib +27, Wh SR... 826 
© Earth 7,900 5 M 836 a 
> A 2,175 f 1 e ee, e,, 
2 Venus 75900 ab; K e Jupiler wy W 
Mercury 2 4% | * Saturn en 
© 5am Tee eee nf 
„Diameter is a right line that goes 3 rigs center of any e 
. REN All 
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All theſe Planets (with their Moons) being opaque bodies, and receiving 
hi whole of their light from the Sun “, as well as making their great 
revolutions round him, are for theſe reaſons eſteemed as dependants upon 
that univerſal fountain of heat and light. The Planets all move one way 
from Weſt to Eaſt, The time which each Planet takes in revolving round 
the Sun, is in round numbers nearly as follows: Mercury goes round 
the Sun in three months; 2 Venus in ſeven; the & Earth in twelve, or a 
year; d Mars in two years; 19 * * e 3 and h Saturn in 
thirty years. | | 

Coms (or blazing Stars) are celeſtial a in the planetary region, 
appearing ſuddenly and. again diſappearing. A Comet is diſtinguiſhed 
from other Stars by a long train or tail cf Light oppoſite ro the Sun ; 
it performs its revolutions about the Sun's eliptical orbits (as repre- 
ſented in the Figure) which has the Sun in one of the focuſes, the 
other extends far beyond the ſphere of h Saturn, ſo that the revolu- 
tions of any are not performed in leſs than ſeventy or eighty years. 
Comets * ene ain cl a e e have a moſt awful r. 
n | 
09 Milken "I aeſcribes the eme of the Rays in the fourth * of the 
Creation. 15 

; Firſt 3 in his Faſt the 1 Lamp \ was TR 

Regent of day; and all th* Horizon round 

Invxeſted with bright rays, jocund to run 

His longitude thro* Heaven's high road: the gray 
Dawn and the Pleiades before him danc'd, 
Shedding ſweet influence. Leſs bright the Moon, | 
But oppoſite i in level'd Weſt was ſet, | 
His mirror, with full face borrowing her light 
From him; for other light ſhe-needed none 
In that aſpect: and ſtill that diſtance keeps 
Till night; then in the Eaſt her turn ſhe ſhines, | 
-  Revolv'd on Heav'n's great axle, and her reign 
With thouſand leſſer lights dividual holds, | 
With thouſand thouſand Stars ! that then r 
Spangling the Hemiſphere. 
Hy * account of Milen's it Zn ſeem the firſt Moon that —_— was at full. 
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ance; being 1 alobutar b bodies with long blazing. tails, and ſomething 
like fiery darts or ſtreams of burning rays about the Globe itſelf, . 


Various have been the conjectures relative to this ſurprizing phæno- 
menon ; ſome think they ſerve to recruit the expence of the Sun and 
Planets, others think they are ſent as portentious warnings to mankind, 
Sc. But in truth, all theſe conjectures rather ſhew that natural impa- 
_ -Fience which is planted in the mind of man of being ignorant, than their 
ability to find out the true reaſon. How various and wonderful are the 
| works of God? This is a new and tremendous ſcene ? It is not without 

reaſon been ſaid, that we: ought to adore and. reverence. a. knowledge 
ſuperior to our own, even in thoſe things whoſe uſe and nature we can- 
not ſo much as gueſs at ; how dreadful is the power of that Almighty 
arm which ſo projects theſe unknown bodies, that they paſs without the 
limits of our World with ſuch meaſured. force, that they return from 
*hence inſtead of flying off to other Regions of the univerſe, with ſuch 
direction and ſkill, that they do not daſh againſt the Planets and bear 
down the habitable. Globes of our ſyſtem. What an inſtance this of 


divine power and clemency. 

The Mood moves round our Earth i in the ame manner as s the Earth 
does round the Sun; and performs her revolution in twenty-ſeven days, 
ſeven hours and forty-three minutes; this Planet is different from all the 
reſt, reſpects our Earth for her centre, and not only her Globe, but her 

whole orb and ſyſtem is carried round the Sun along with our Earth 
in the*ſpace of a year; by this motion of the Moon round the Earth, 
are occaſioned the Eclipſes of the Sun and Moon, and the ſeveral ap- 
pearances, aſpects, or phaſes ſhe at different times puts on, for when the 
Earth is ſo ſituated between the Sun and the Moon that we ſee all her 
enlightened parts, it is“ full Moon. When the Moon is ſo ſituated be- 
| | | tween 


The beauty of a fine Moon-light night is finely deſcribed by Homer. 
rs So when the Moon, refulgent lamp of night, 
O'er Heaven's clear azure ſpreads her ſacred light; 
When not a breath diſturbs the deep ſerene, 
And not a cloud o'er caſts the ſolemn ſcene ; 
| Around 


1 
| 


94 | | 
tween the Sun and the Earth that her enlightened parts are hid or turned 
from us, it is a New Moon, and when her fituation is ſuch that only a 


portion of-her enlightened parts are hid from us, we ſee a horned Moon, 


a half Moon, or a gibbous Moon; according to the quantity of the en- 


lightened part we can perceive, the horns of the Moon are always turned 


from the Sun. Providence has thus bleſt us with this ſerene and uſeful 
Light to accommodate and cheer the world in the abſence of the Sun. 
Gop made two EAT LicuTs, the greater Light to rule the Day, and the 
Her Light to rule the Night ; he made tis STars alſo, and Gop ſet them in 


 Firmament of th: Heavens to give light upon the Earth, and to rule over 


the Day and over the Night, and to divide the Light af the e 
and i that ee nme ver. 16, 7. 18. | 


One Sun by Day, by Night ten thouſand fine, © 
"ENS 1 into #he e NO eee 


The t or longeſt Eclipſe of the Moon happens hes ahe tanks is 
directly between the Sun and the Moon, and prevents the light of the 
Sun from falling upon, and being reflected by the Moon. 

- STaks eſſentlally differ from Planets, Stars ſhinitig with their: own 
nativelight, but Planets ſhines with only that borrowed light they re- 
ceive from the Sun. Hence the Stars in the Heavens are always to be 
diſtinguiſhed from the Planets, for the fixed Stars twinkle, but the 


Planets fine with a ſteady light. Far beyond the Planets the Almighty 
Webitent Has 6 the mu Stars at foch an CO diſtance, n 


ä ende Throne the vivid Planets roll, 
, And Stars unnumber'd gild the glowing Pole; 
O'er the dark trees a yellow verdure ſhed, 
And tip with ſilver ev'ry Mountains head: 
Then ſhine the Vales, the Rocks in 1 
A flood of glory burſts from all the Skies: 
The conſtious ſwains; rejoicing-w the fight, 
Eyes the blue vault and bleſs the uſeful light. 
8 lied faz the 
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the beſt Teleſcopes repreſent them but as points “; they are called fixed 
Stars, becauſe from all ages they have not been obſerved to change their 
ſituation, and. comprehend. within their immenſe eircle all the orbits 
and excurſions* of the Sun; Earth, and Planets. Hence it is uſual to 
denote the place of any Planet, by obſerving under which of the Signs 
amongſt the fixed: Stars that Planet moves; what is meant by Signs is a 
portion of thoſe fixed Stars which are near to one another, was ſuppoſed 
by the Antients to repreſent ſame animal or other thing; as a Ram, 
a Bull, a Lion, Sc. called Signs, and by this method they depictured 
in Heaven wel ve of theſe Signs, which formed what they termed the 
Zodiac, which is that extenſive circle af Stars nat ſurrounds our whole 


ſolar Syſtem. The name of the twelve gigas of the Zodiac, and the 


» A A by 


time when, the + Sun enters, inte each of them, are as follows: 


ff Ati is not to, be imagined * all the Stars are Placed. in one, concave 8 ſo 
2s to be equally diſtant from us, but that they are ſcattered at vaſt diſtances from one 
another through unlimited ſpace, ſo that there may be as great diſtance betwixt any 
two of the nearer Stars, as betwixt our Sun and them. Hende a ſpectator who. is 
neareſt to any fixed Star, will look upen it as a real Sun, andiconfider thoſe more remote 
as ſo many Mining points fixed at equal diſtances from him (in jthe Firmament. Was 
our Syn as far from us as a Star, it would.appegar no bigger to us than a Star. 

+ In order to make this comprehenſive and eaſy to the unſkilful, we here ſpeak of the 
Sun according to the general idea as moving through the Signs of the Zodiac, when in 
bal it is che Earth moving round the Sun occaſions the Sun, which is a fixed body, to 
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The Sun enters into 1 _ Fil The Ram „March 21. 
Taurus The Bull „ April 20. OE 
* „e Twins 55 May 21. 

Cancer The Crab eg Jane 21. 
l Leo The Lion 7 = TS... 

mm Pirgo The Virgin <&F Auguſ 23- | 
Libra The Balance 4 September 23. 
m ö Scorpio The Scorpion , Ofoter 23. 

I Sagittarius The Archer M November 22. | 
'w Capricornus The Goat D December 22. 
ES = Aquarius The Water gh, January 20. 
N Piſces The Fiſhes = February 19. 


11 ü is alſo neceſſary to underſtand thoſe Signs that are OPPOSITE each 5 
other, as it ſhews the different times and ſeaſons of the year: | 


: e Ager 1 r | By the ben ve 
by _ 8 ro 1 motion ofthe Earth, 
1 ' 1 ; . Sun appears to 
* rns n | paſs thro' all theſe 
a fy = January 4 Signs i in a a year. | 
* Augun * February 3 


It has TIE PIT that the Stars are fixed bodies —Thar the Spe: of 

- thoſe fixed Stars is divided into 12 Signs That the Planets change their 
places under theſe Signs or fixed Stars, by which motion the Planers came 
firſt to be diſtinguiſhed from the Stars, and to have their motions obſerved, 
and their cauſes enquired into. But Aſtronomy is now ſo much improv- 
ed, that we are able to calculate, and moſt accurately diſcover, not only 
under what Sign of the Zodiac any of the Planets will or have appeared, 
but alſo in what part of the heavens, and when viſible or inviſible, for 
any future, paſt, or preſent time, which are moſt accurately ſet forth in 


What is meant by CoxresroNDING is, that the Sun is in the Equator, or middle of 
the Earth, in March and September, The Declination of the Sun from the Equator the 
ſame in April as October, &c. All which will be explained under its proper head. 


the 
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the Ephemeris v, and proves extremely uſeful: but not being in the hands 

of every one, are not generally underſtood; I have therefore inſerted and 
explained a part of Mr. White's Ephemeris, as on the other ſide, which, 
by a little attention, will afford the reader a competent knowledge of thoſe 
curious and uſeful cceleſtial Diaries. 


* — from the Greek dea, is an aſtronomical table calculated to ſhew the diur- 
nal motion of the e their 1 aſpects, &c. 
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Explanation of the EPHEMERIS.. 


where Days are wrote, are the days of the week; the ſecond column, 


marked 2, deſcribes what ſign of the Zodiac the Sun occupies; on the 

top of this column are theſe characters, (@ N) which ſignifies the Sun O 
is in the Sign ) Piſces, underneath is d. m. s. which ſignifies degrees, 
minutes, and ſeconds; thus on the firſt day of March 1774, the Sun 


is 11 deg. 2 min, 13 ſec. in Piſs; but on the 2 iſt of March, the Sun 
enters into Aries 57 min. 38 ſec. &c. The third column ( ), Moon 


in Libra, ſhows the Moons progreſs through the Signs, and being a 

Planet very ſwift in motion, runs through all the Signs in the ſpace of 
a month; hence it is the Turks meaſure all their time by this motion 
of the Moon, as they do not count by Years, but ſay ſo many Moons; 
the fourth column, (Lat. )) gives you the Moon's Latitude, the orbit 


in which the Moon moves croſſes the Sun's orbit; the Moon is there- 


fore ſometimes Northward and ſometimes Southward of the Ecliptick, 
| | | | | 258 Or 


*The Ecliptic is a great circle of the Sphere, ſuppoſed to be drawn through the middle 
of the Zodiac, making an angle with the Equator of about 23 deg. 30 min. which is the 


Sun's greateſt declination ; or more ſtrĩktly ſpeaking, it is the path or way amongſt the 
fixed Stars that the Earth appears to deſcribe to an eye placed in the Sun: ſome call it the 


way of the Sun, becauſe the Sun in his apparent annual motion never deviates from it, 


as all other Planets do more or leſs. It is called Ecliptic by reaſon all Eclipſes happen 


when the Planets are in it. Thus we ſee the great ſkill and wiſe, order of Providence, in 
allotting the Moon a different orbit from the Sun, for was the Moon to deſcribe the ſame 
Path in the Heavens as the Sun, though in a leſſer orbit, we ſhould have Eclipſes twice a 


month, that is every full and new Moon, and thoſe who inhabit at the extremities of the 
Earth that is near either the North or South Pole, would have a horrid dark night of fix 


months in the year; as it is, they are deprived of the Sun for ſix months, but the Moon 


moving in a different orbit from the Sun, does frequently afford thoſe FO e a chear- 
0 2 i ful ? 


N Ephemeris is a Diary or Daily Regiſter of the -motions and 
places of the heavenly bodies, ſhewing the different ſituation of 
every Planet as they are poſited at 12 o'clock each day. The firſt column, 
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or the Sun's path, and is therefore ſaid to have North or South Lat- 
tude, which is deſcribed in the column by the letter N or S, and when- 
ever an O is ſeen in the column of the Moon's latitude, it ſignifies the 
Moon has no Latitude, but is then in the Ecliptic ; if at this time the 
Sun ſhould be in the ſame, or in the oppoſite ſign to which the Moon 
is in there muſt be an Eclipſe; thus you will ſee on the 12th of March 
the Moon is in Je Piſces; the Sun is alſo in the ſame ſign, and the Moon 
has no Latitude, conſequently there will that day be a Solar Eclipſe, as 
the Moon will then be exact between our Earth and the Sun; had the 
Moon been in wp Virgo, which is the oppoſite Sign to Piſces, it would 
then have been a Lunar Eclipſe, as the Earth would then have inter- 
poſed between the Sun and Moon, and by the Sun the Earth's ſhadow 
would have been reflected upon the Moon, and thus cauſed a Lunar Eclipſe... 
But to proceed, the fifth column ſhews the motion and place of h Saturn, 
the R at the top implies that Planet to be retrograde, that is, it ſeems 
to move backwards in the Heavens contrary to the Signs, which is from 
Weſt to Eaſt, but h Saturn at this time appears to move from Eaſt to 
Weſt, therefore ſaid to be retrograde; but on the 21ſt of May, will ap- 
parently alter his courſe and move direct according to the Signs, there- 
fore a D is placed in the Ephemeris at that time for direct. The ſixth 
column is 1 Jupiter, that ſerene bright Planet in Y Aries; the ſeventh 
column you have fiery & Mars in X Piſces; the eighth column deſcribes 
2 Venus, that beautiful Planet in Y Aries, and ſparkling & Mercury is ſeen 
to be in X Piſces. By a ſmall attention to theſe Planets and Signs, you 
will obſerve that at the begining of March 1774, M Jupiter and ę Venus 
are both in one Sign, which is called a * Conjunction, conſequently at 


ful and pleaſing light, continually ſhining with them day and night for near a fortnight to- 
gether without ſetting ; during the whole time the Sun never once riſes above their Hori. 
zon, . conſequently would be in utter darkneſs if not thus providentally aſſiſted by this 
ſerene and uſeful Lunar Orb. ' 
Aſtronomers mark a Conjunction in this manner, 6 which ſignifies two or more 
Planets to be under one Sign, and therefore very near each other; thus a New Moon is 
ſaid to be in & conjunction with the Sun; an Oppoſition is thus marked, & which implies 

twoPlanets to be oppoſite each other—thus the full Moon is always i in 8 oppoſition or in 
the oppoſite Sign to the m the Earth is always oppoſite the Sun. 


this 


next following Sign, ſhews that juſt after Sun ſet thoſe planetary Globes 


will make their appearance in the Wt, Saturn we have ſaid to be in 
m Virgo, which is oppoſite X Piſces; the Sun's place | therefore, as 
the“ Sun ſets, 5 Saturn will riſe, and at 12 o'clock at night, when 
the Sun is quite under our Earth, Þ Saturn will be in our Zenith, that 
is almoſt over our heads, and ſhine very conſpicuous in the Heavens. 
Having thus explained the Ephemeris, a very little application will in- 


able any perſon to thoroughly under ſtand it. 


For Example. I would with to know the reſpective Signs in which the 0 


Sun, d Moon, 5 Saturn, u Jupiter, 4 Mars, go Venus, and Mercury will 
appear in on the fourth of March 1774; by inſpecting the Ephemeris, 


the above Planets are diſcovered to be in the Wm Degrees of 


the following Signs: 
The © Sun in 14 deg. 2 min. 6 ſee of X - Piſces 
The > Moon in 1 deg. 46 min. of + Sagittarus... 
h Saturn in 23 deg. 30 min. of * Virgo. 
b 1 Fupiter | in 13 deg. of / Arie. 
7 Mars in 4 deg. of x Piſces. 
Venus in 10 deg. of Y Aries. 
Mercury in 19 deg. of Piſces. 
Thus you have the true place of all the Planets for the 4th of March 1774. 


Again, it is required to know by the Ephemeris, where the Planets 


are ſituated on the goth of March 1774. : 

VD pon inſpection you will find the © Sung deg. 51 min. 7 ſec. in 
Aries; ) the Moon 13 deg. 28 min. in m Scorpio; Moon's Latitude 4 deg: 

7 min, North; f Saturn 21 deg. 29 min. in Virgo; VÞ Jupiter 19 deg, 


17 min. in Y Aries; g Mars 25 deg. 18 min, in % Piſces; 2 Venus 


For although our Earth (as before obſerved) is uſually treated of according to appear- 
ances, as if the 5un, Moon, and Stars roſe every day in the Eaſt and ſet in the Weſt, it is 
generally known that the Earth turns round upon its own Axis from Wen to Eaſt every 
24 hours, which occaſions thoſe appearances. 


28 deg. 


58 
25 
MH 


% 4 


| this time thoſe two large and beautiful Planets will be ſeen in the Heavens 
very near each other, and afford a very. auguſt and pleaſing. ſight; the 
Sun being in * Piſces and A Jupiter, and 2 Venus being in M Aries ; the 


82 


28 r 37 min. in 36 Piſces; Mercury 26 deg. 15 min. in Aries and 
thus you have the Tec es of ay eel nn 185 the Denn of Merch 
gta: | 
ids wh we _ now been ſpeaking of is called Wg e plans 
of the Planets, that is ſeen from, or having the Earth for its center. 
The Heliocentrick + places of the Planets, means, was it poſſible for an eye 
to be placed in the Sun, it would ſee our Earth as | a Planet; and gives 
the places of all tlie Planets as they would appear from this ſituation of 
the obferver, and thoſe Heliocentrick aſpects you have at the bottom 
of the Ephemeris, and ealculated for every ſeven days. Thus a ſpec- 
tator in the Sun would, on the iſt of March, ſee our & Earth in the 
Sign W Virgo (in the fourth colum of the Heliocentrick Motions) which 
muſt de the eaſe, for if on the Earth we ſee the Sun in the Sign 36 Piſces, 


5 conſequently at the Sun our & Earth muſt appear in the oppoſite 


Sigi m Virgo; but this will be more clearly explained when we treat. 
of the Orrery, and to ſhow how materially the Earth and Planets in a 
few Months alter their ſituation, I have en another Page of the | 
Ephemeris for September. 1 774. 


i 


* Geocentric, from the Greek ns, * 1 . and, une, the Centr, * . any Planet re- 
ſpecting the Earth as its center. . 


+ Heliocentric, from us, the Sun, and gorge, 3. Center, 1 ignifies any Planet or orb, 
that has the Sun for its Center. 8 
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Part of an Ephemeris for September, this preſent Year 1774. 
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SECTION xvn. 


e Obſervations on the gut 48 Sy STEM and Pans 
. TE ee ARA 3 


Y an Fe a of this ſhort farvey of. the Solar Syſtem, 


we learn, that the Planets with their attendants are much of- 


the ſame nature with our Earth, and deſtined for the ſame purpoſes ; for 
they are ſolid and opaque Globes, capable of ſupporting animals and 


vegetables, ſome of them are greater, ſome leſs, and ſome much about 


the ſize of the Earth; they all circulate round the Sun as our Earth 
does, in a ſhorter, or longer time, according to their diſtances, which 
muſt render them their regular returns of Summer and Winter, Spring 
and Autumn. They have warmer and colder climates, as the various 
productions of our Earth require; and in ſuch as afford any poſſibility 
of diſcovering. it, we perceive a regular rotation round their axis like 


that of the Earth, making day and night alternately, which is neceſſary 


for labour; reſt, and vegetation, and expoſes all parts of their ſurfaces 
to the influence of the Sun's rays. Such of the Planets as being furtheſt 
from the Sun, and enjoy-leaſt of his light, have that deficiency compen- 


ſated by ſeveral leffer Planets or Moons, which continually accompany 
and revolve round them, as our Moon does. round us. The remoteſt 


of them (i. e. Saturn) is furniſhed with a broad ring encompaſſing 


him, which like a Lucid Zone in the Heavens, reflects the Sun's light 


very copiouſly upon the Planet, ſo that if they have the Sun's light 


evening by ſeveral Moons, and a greater light in the night, which de- 


monſtrates the impartiality of Providence. The Moon being nearer to 


us than any other of the celeſtial bodies, enables us to diſcover on its. 
ſurface a ſtrong reſemblance of the Earth, for by the aſſiſtance of a Tele- 
ſcope, Seas and Lakes, Mountains, Vallies, and deep Cavities are ob- 


ferveg 1 in it. Theſe ſimilarities leave no room to doubt that not only 
by; 2. but * the other Planets and Moons in the Syſtem are of 


like 


/ 


- fainter by day than we, they have an addition made to it morning and 


Fx 


like nature with our Earth, and deſigned as commodious habitations for 
creatures endowed with capacities of knowing, ' obeying, and adoring 


their beneficent Creator; ſince the numberleſs fixed Stars are prodigious 


ſpheres of fire like our Sun, and at inconceivable diſtances from each 
other as well as from us. Is it not reaſonable to conclude, they are 


made for the ſame purpoſes that the Sun is, each to beſtow light, heat, 
and vegetation on a certain ordained number of inhabited Planets, kept 


by gravitation within the ſphere of its activity by the Omnipotent, for 


*twas HE made the WorLps, Heb. i. ver. 2. and telleth the number of 


the Stars, he calleth them all by their names, Pſalm cxlvii. ver. 4. What 
an auguſt, what an amazing conception, if human imagination can con- 


ceive it, does this afford of the works of the CREATOR I Thouſands of 


thouſands of Suns extending without end beyond each other all around, 


and at immenſe diſtances ranged in the moſt beauteous order, accom- 


panied with ten thouſand times ten thouſand Worlds ſelf-ballanced all in 
rapid motion, yet calm and ſmooth, regular and harmonious, invariably 
keeping thoſe paths which their Great Law giver preſcribed them, and 
theſe Worlds peopled with myriads of intelligent beings, all candidates 


for Heaven, and capable of endleſs progreſſion in perfection and felicity! ! 


If ſo much power, wiſdom, goodneſs, and magnificence is diſplayed in 
the material part of the Creation, which is perhaps but a ſmall part of 
the Univerſe, how great, how 0 how good muſt HE be, who made 


and guides the whole. 


; The ſpacious Firmament on high, 
With all the blue ætherial Sky, 
And ſpangling Heavens, a ſhining frame, 
Their great original proclaim: 5 
Ar Th' unwearied Sun, from day to day, 
| Does his Creator's pow'r diſplay, 
And publiſhes to ev'ry land 
The work of an Almighty hand. 


CY 
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Scon as the ev'ning ſhades prevail, 
The Moon takes up the wond'rous tale, 
And nightly to the liſt' ning Earth 
Repeats the ſtory of her birth; _ 
' Whilſt all the Stars that round her burn, 
And all the Planets in their turn, 3 
Confirm the tidings as they roll, 
And'ſpread the truth from Pole to Pole. 
What though, in ſolemn. ſilence, all 
Move round the dark terreſtrial ball? 
What though no real voice nor ſound. 
Amid their radiant Orbs be foynd ? 
In reaſon's ear they all rejoice, 
And utter forth a glorious voice, 
For ever ſinging as they ſhine, | 
<« The Hand that made us is Divine.“ | AnD1s0N. 


SECTION XVII. 
The EARTH'S " Motion deſeribed, 


ITHERTO we -have treated of the Earth chiefly as our habita- 

tion, and ſhewn the infinite wiſdom, and; goodneſs of the great 
Author of Nature in fertilizing: and beautifying the external ſurface of this 
terraqueous Nurſery of man, and accommodated proper animals thereon 
for his uſe and food, as alſo ſalutary vegetables of ſeveral kinds for our 
health and ſuſtenance. We are now to conſider this Terreſtrial Globe as 
a PLANET; the ſyſtem of the Univerſe has already been deſcribed, 
wherein it hath been ſhewn that the Sun is fixed in the center, and that 
fix planetary Globes revolve in different Orbits round that immenſe body 


of light, | 
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The Earth we inhabit is one of thoſe ſix revolving Planets; each of 
the Planets move in an Orbit round the Sun, and ſo does the Earth that 
we inhabit, and makes one of thoſe great revolutions in 365 days and 
ſix hours, which conſtitutes our year, and it is by this progreſſive or 
annual motion of the Earth that our year is meaſured. Beſides revolving 
round the Sun, the Planeis are known and ſeen to have another motion, 


ance each⸗ part of the Planet is by rotation preſented to the Sun, and re- 
ciives the ſalutary benefit of his benign influence. It is the ſame with 
our Earth, for in the ſpace of 24 hours it makes one compleat revolu- 


motion enjoys within the 24 hours nearly an equal portion of the Sun's 
light; during the time this motion brings any inhabitant of the Earth 
towards the Sun, it is called Day, and when turned from the Sun, it is 
called Night; thus in 24 hours is day and night alternately occafianed 
all over the world. This motion of the Earth is from Weſt to Eaſt, or 


motion of all the heavenly bodies in a contrary direction, or from Eaſt 
to Weſt, for the Sun and fixed Stars appear to us to riſe, to paſs over 
our Earth, and to ſet. The truth is, we are carried on ourſelves by the 
motion of the Earth, and thus our own motion makes us think that 
the Sun and Stars have a motion, which are abſolute fixed bodies, Thus 
when we ride in a coach, and look out of 'the window, all the trees, &c. 


ſeem to move and paſs by us, when it is our own motion in the coach 
that cauſes thoſe appearances, Thus, ſuppoſe ourſelves in a cabbin of 


a ſhip, which in a fine calm gentle glides down the river, we look out 
of the cabbin window, the ſteeples, hills, and all objects on land ſeem 
to move and receed from us; ſhut the cabbin window and turn your eye 


he Somewhat like a coach-wheel runing EW a 8 for the wheel not only runs round 
the circle, but likewiſe turns upon its own axis, and thus the Earth moves in its Orbit 
round the Sun in a year, and revolves upon its own axis at the Ame we at Erb rate of 


900 miles per hour. | 
P 2 | every 


that is, they turn round upon their Axis, by which wonderful contriv- 


tion on its Axis, and every inhabitant upon the face of the Earth, by this 


according to the Signs of the Ecliptic, in which they follow one another. 
This real motion of the Earth from Weſt to Eaſt, occaſions an apparent 


from any external objed, and grey + the veſſel glides ny on, yet 
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every thing within will appear ſtill and at reſt in the cabbin; for our 
partaking of the ſame motion occaſions all things about us to appear at 
perfect reſt, and thus it is, although our Earth, moves very ſwift, we 
ourſelves partake of the fame motion, and therefore cannot perceive the 
on the Earth to move. | 
From what has been ſaid, HPO the . may be fully ſatisfied of the 
reality of the Earth's motion, but yet would be glad, as there are ſome ob- 
jections to have them anſwered. If a ſtone is thrown directly up it will be 
obſerved to fall down again juſt at your feet; but if the Earth whirld with 
a rapid motion from Weſt to Eaſt, the part from which the ſtone was 


thrown up, muſt be carried a conſiderable way eaſtward, while the ſtone 


is in the air, ſo that it would fall to the Weſt of the part from whence it 
was caſt up. A ſtone dropped from the top of a high tower would not 


fall juſt at the foot but to the Weſt of it; and birds, when they fly to the 


Eaſt, would be leſt behind towards the Weſt, or if they fly towards the 
Weſt would be forwarded ; but on the contrary, they perform their flight 

over an equal diſtance of the Earth, in an equal time, both ways „ 

ently, which could not be, if the Earth moves ſo ſwiftly below them. 

It may alſo be obſerved, if you run with ſome violence, a breeze always 

meets you in the face, though there be no air ſtirring; but you think 

there ought conſtantly to be a ſtrong wind from the Eaſt, while the place 
we are in is carried from the Weſt to the Eaſt with ſuch * In order 
to remove ſome of theſe difficulties, it muſt be obſerved, that a body, 
which is contained in a thing, partakes of the motion of that thing which 
contains it. If a ſhip be under fail, and move ſmoothly along, the ſeveral 
motions'of the people below deck, or walking above, are performed in 
the ſame manner as if the ſhip ſtood ſtill. It is obſervable, that flies in 
a ſhip continue their flight indifferently towards all parts, and are never 
driven together towards the ſide of the cabbin, or next the prow, as if wea- 
ried with following the ſwift motion of the ſhip. This inſtance may 
ſerve to give ſome ſort of an idea of the flight of birds, which partake of 


the motion of the Earth, even while they are in the air, in the ſame man- 
ner as the flies do in the ſhip; for the air partakes of the ſame motion 


with the Earth; ſo that birds ad ar and down in it, as il che Earth or-it 
had 
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had no ſuch motion. And fince the Air partakes of the ſame motion with 

the Earth, there cannot be a conſtant breeze from the Eaſt, mentioned 

before, ſweeping over the plains. Nor by any reaſon of the ſhip's mo- 
tion, can a perſon make a longer leap towards the ſtern than the head, 
notwithſtanding that whilſt he is up in the Air, the floor under his feet 
runs a contrary way to the leap. The ſmoke of incenſe will hang like 
a Cloud, moving indifferently, this way or that way, without any incli- 


nation to one ſide of the ſhip more than the other. A bottle of water 


being hung up to empty itſelf, drop by drop, into another bottle placed 
beneath, with a narrow neck, the drops will all fall into the bottle, and 
not one towards the ſtern, though the ſhip ſhall have run many inches 
whilſt the drop was in the air. It is indeed amazing, that our bodies ſhould 
be conſtantly hurried along with ſuch prodigious impetuoſity; and yet that 
we ſhould be as little incommoded by it, and even inſenſible of it, as if 
nothing ſtirred in Nature! The liquor in the cup is not ſhaken, the infant 


that has but juſt ſtrength to ſtand upright is not moleſted, and every thing 


is as (table and firm, as if our Earth reſted on ſome eternal foundation 
Twas God, the Almighty firſt mover, occaſioned this motion, and has 
hitherto preſerved it without dimunition. Thus the bare motions of the 
Earth alone is a proof of a Divine power therein concerned; if to this we 
add the convenience and prodigious uſe of this motion, not only to our 
own Earth, but to all the reſpective Globes, we ſhall find that an infinitely 


_ 2viſe and kind, as well as omnipotent Being, was the orderer thereof, for 


were thoſe Globes always to ſtand ſtill, that owe their light and heat to the 
Sun; in this caſe one half of them would be dazzled and parched with 


_ everlaſting day, whilſt the other would be involved in everlaſting night 


and darkneſs, and what the conſequences would be, we may beſt judge 


from what would befal our own Globe without the kindly alterations of 


day and night; and that is, that at leaſt a very conſiderable part of it 
would ſcarce be habitable, it would neither agree to the ſtate of man or 
any other animals, nor to that of vegetables, or indeed any other creature, 
for one half of the Globe would be burning up, at leaſt too much drying, 
and exhauſted with the beams of the Sun, whilſt the other would be im- 
merged in, and deadened with too long night; and in ſuck a caſe, how 


could 


| 
| 

1 
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could the great works of Nature, ſo ſerviceable to the world, be per- 
formed? How for inſtance could the Vapours be raiſed to ſupply the 


Earth with cooling clouds and fertile ſhowers? How could the winds be 


excited to fan the Atmoſphere with their pleaſant and healthful gales? 
How could the tides be produced, which by their conſtant agitations keep 


the waters ſweet and clean for the preſervation of fiſh and benefit of man- 
kind; and as the courſe and functions of Nature would be thus affected, 
ſo would the ſtate of the creatures be no leſs, for how could thoſe of the 
vegetable kingdom be animated and excited by the kindly heat of the day, 


and then again tempered and invigorated by the no leſs kindly dews and 


influences of the night? How / could men and all other animals. diſpatch 
their buſineſs, gather their food, and perform all the various labours and 
offices of the day, and then recruit and repoſe themſelves with needful 
reſt, ſleep, and due perſpiration, and whatever elſe may be owing to the 
ſalutiferous influences of the night and abſence of the Sun? Well might 
the royal Pſalmiſt ſay, In wi/dom, O Lord, hath thou ordained them all. 

| Theſe, and ten thouſand as great inconveniences as theſe, would be 
the certain events of the want of this diurnal motion of our Globe, and as 
the reſt of the Globes have their ſhares in the like motion, ſo we may very 
reaſonably imagine that it is no leſs uſeful and beneficial to them than it 
is to us, and that the inconveniences of the want of it would be as great: 
Thus we ſee all things wiſely ordered for our convenience, comfort, and 
felicity ; the Lord is gaad to all, and bis tender mercies are over all his Works, 
Pſalm cxl. ver, g. Let theſe reſearches therefore inſpire us with gratitude, 
and incline us 10 act well our parts, and thereby ſhew our duty and venera- 
tion to that GAEAT, that BENEVOLENT AUTHOR of every good. | 
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F „ 0 N XIX. 
Deſeription Us the Onnrpy. = 


HAT curious machine, generally 8 by the name -6f 1 ER 
1 was, with infinite aſſiduity and labour, invented by degrees, and 
made in its utmoſt perfection firſt by Mr, Rowley for King George the Firſt, 


after which the Earl of Orrery beſpoke another, and patronized the maker, 


and from him it's ſuppoſed that it had its name. Others will have it de- 
rived from a Greek word of the ſame ſound, which ſignifies. zo ſee; be- 
cauſe in this machine we ſee all the motions of the heavenly bodies per- 


formed in the ſame manner as they are in Nature itſelf. The machinery in 


the Orrery is ſo. very numerous and complicated, as renders it impoſſible 


to give the reader a clear and familiar endeten thereof, unleſs the Or- 
rery was before him: but their great price“ occaſions them to be in very 


few hands. I have, therefore, invented and preſumed to ſubſtitute the 


oppoſite inſtrument, which will not only afford the reader an idea of the 


Orrery, but will alſo enable him to perform ſeveral entertaining problems 


nearly as accurately as on the real Orrery. 


This Orrery before us is a moveable inſtrument, calculated to WW the 
revolutions and different motions of our Earth and Moon, with the excur- 


| ſions of the Planets, together with the ſeveral orbits of the heavenly bodies, 


their conjunctions, oppolitions, the time and place of their being viſible 
and inviſible, with the general phænomena of the celeſtial bodies. 

A bare inſpection of the Orrery will evince, that the outward circle re- 
preſents the ſtarry canopy of the heavens. Thoſe various characters con- 


tained in that circle are the Signs of the Zodiac, Y Aries, y Taurus, n 


Gemini, &c. Beneath theſe conſtellations revolve all our ſyſtem of Planets. 
in their reſpective orbits. That circle near the Zodiac is the orbit of our 
floweſt and moſt remote Planet 55 Saturn ; next unto Saturn is y Jupiter's 


That made for King George the Firk coſt 1000 guineas. I have lately uſed one that 


coſt 1300 guineas ; and even the ſmalleſt inferior Orreries are at a very high value, on ac- 
count of che multiplicity of their machinery, & ce. | 


orb; 
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orb; '# Mars revolves in the following circle; and then we have our © 
Earth, with its conſtant attendant, the ) Moon; next we have the track of 


7 Venus; then Mercury; laſtly fixed in the center is that great luminary 
the Sun. All theſe Planets are immenſe opaque globes, the whole of them 


_ circulating round, warmed and enlightened by the ſame Sun that warms, 


chears, and enlightens us. Infinite Wiſdom has thought proper to diſpoſe 
this great fountain of light in ſo advantageous a manner, that all thoſe re- 
volving Worlds enjoy his A "_ are, hike us, e wich his 8 
influence. * _ 

Having thus acfiied the . of che Sry we ſhall A et to irs 
uſe: And in 

| k P R O SEEM | 

We ſhall explain by this Inſtrument, Why the Sun, being a fixed Body, appears 
to paſs through all the Signs of the Zodiac in twelve Months, or one Tear; 

and it will demonſtrate that this Phenomenon i is vecafioned by the annual Mo- 

of the Earth round the Sun. 


Tur Sun i is the principal light of that ſyſtem of the 28 wherein we 
are placed. 


The eee of the Sun, hich are vulgarly aſcribed to its 1 
annual motion, may be ſolved by the annual motion of the Earth. In or- 


der to make this evident, it is firſt to be ſhewn, that the annual motion of 


the Earth will cauſe the Sun to appear to us, as if that luminary had ſuch 
an anmal motion, though in reality it hath no ſuch motion; and this is 
illuſtrated by the Orrery, where the Sun is in the center. That circle, in 
which the Earth is placed, is called the Earth's orbit, or that circular line 
which the centre of the Earth deſcribes by its yearly or annual motion round 
the Sun. The outermoſt circle repreſents the Zodiac diſtinguiſhed into 
twelve parts or Signs, as P, s, n, =, &c. Now, ſuppoſing the Earth | 
to be at A, to a ſpectator on the Earth, leaking towards the Sun, it would 
appear to be in Y Aries, which is oppoſite to the Earth . We ſee in the 
a 1 F 8 | outermoſt 


If the Earth was viewed from the Sun as ſhe revolves 3 in her orbit, ſhe (3. e. the Earth) | 
would ſeem to paſs (as a ſmall Planet) thro' the heavens, * that circle amongſt 
| the. 
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outermoſt circle the character « with Aries wrote under; as alſo the month | 


| March, which implies the Sun is ſeen under this Sign in March, as it really 
is. By examining. the Sun's place in the Ephemeris for the latter end of 


March, you will find the Sun deſeribed in M, as it here appears. Move 


the Earth on in its orbit to B; the Sun will then appear under Cancer 
in June, which is its true place, and ſeems to have moved from w to this 


Sign e, when it hath not ſtirred, but the real motion of the Earib from 


A to B has cauſed the apparent motion of the Sun from C to D, continues 


to move the Earth on in its orbit“ from B to C. In this ſituation a ſpec- | 


tator on the Earth would ſee the Sun in & Libra, and September wrote over 
it, denoting that the Sun is ſeen in the Sign Libra in September, which you 
will obſerve: is ſo mentioned in the Ephemeris ; for, by examining that 
Diary of the Planets motions (which you'll find inſerted a few leaves back) 
you will obſerve (letting the Earth reſt at C) not only the exact place of 
the Earth and Sun, but of all the Planets for the'23d of September, 1774+ 
Move the Earth on to D, and you will have the Sun in Capricornus, as 
it appears in the month of December. Laſtly, continue the Zarth on to 


A, and you fee the Sun again in Y Aries. Thus it is-plainly demonſtrated 


to be the real motion of the Earth, which cauſes the Sun thus to appear in 
all the different Signs of the Zodiac. Cuſtom has taught us to ſay the 
Sun js in Aries, when i it is between us and Aries (and fo of any other Sign) 


te fixed Stars, which we call the 5 | This cirele Attmnquer have divided into 
twelve equal parts, correſponding to the twelye months of the year, and have ſuppoſed 
each part covered with an image or. picture of ſome living creature, and called that ſpace 


by the name or ſign of the image depictured therein. The names and characters of the twelve 


| Signs are Y Aries, & Taurus, 1 Gemini, &c. (fee Section XV.) When the Earth moves 
round ber orbit, and comes to any of theſe pictures, ſhe is ſaid to be in that Sign, which 
the picture expreſſes, and as the Earth like the reſt of the Planets revolves from Weſt to 
Eaſt, the Sun will appear to have an annual motion the ſame way, and in the ſame track, 
but ſtill in the oppoſite point; for, when the Earth is in that part marked 4p Aries, the 
Sun will be in that part marked Le An and ſo of = e as — be ſeen in ihe 
Earth's orbit. | 


4 


The line that the Earth, or any Planet or comet deſenibes round the Sun is called its 
Orbit, and the motion of all tbe Planets in their orbits is from the VNeſ by the South to 
Eaſtauard; this is called their annual motion, and morus ſecundus. We take the orbit of our 
Earth for a ſtandard, and compute the inclination of the other orbits from thence, '' , |» 


* 
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eaſt part of Africa, the Sun will appear almoſt totally eclipſed, and that at their mid- day. 
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if wre would ſpeak properly, agreeable to the natural cauſe. of this and 
fuch like phenomena, we ſhould ſay that the Zarth is then in Libra; for the 


Eurth/in its real motion is always in that point of the Zodiac oppoſite to 


Which the Sun appears to be. Thus the Orrery clearly explains, that the 


annual motion of the Earth under the Zodiac will make the Sun appear to 


us as if it had ſuch an annual motion; and proves, that the Moon, with 


her whole Wy; ber nx che Burch 4 in its annual motion nd the 
Ban 

The 1 having thus demonſtrated the ke motion coat the 
Sun; we mall proceed to 8 
a P ROB L. E M 1. 


| In which i is required to explain, by the Orrery, what occafions 4 Solar or. 
| Lunar Eclipſe, | 


| A SOLAR Eclipſe i is occaſioned by the Moon interpoſing itſelf between us 
and the Sun, and thereby depriving us of ſome part of the Sun's light; 

which can never happen but at the time of New Moon, for in that aſpect 
the Moon is almoſt immediately between our eye and the Sun. By 
attention to the Orrery, we ſhall obſerve the Moon is a conſtant attendant 
upon us, (altho' ſometimes inviſible) and moves in a ſmall orbit round the 
Earth ; that is, between the Earth and the Sun, conſequently muſt ſome- 
times be between us and the Sun, and therefore eclipſe that bright lumi- 
nary: To explain this by the Orrery; bring the Earth and Moon's 

orbit (which always follows the Earth) down to A; then turn the orbit 
of the Moon, till the figure of the Moon is directly between the Earth 
and the Sun ; and bring the letter E upon the Earth, which ſignifies 
England, exact under the Moon; thus you have the Earth, Moon, 

and Sun in a ſtrait line, which is the real ſituation of Nature 1 in an eclipſe ; 


* The Sun is 9 3 than the Moon 3 therefore an eclipſe of the "7 muſt be al- 
ways partial; that is, ſome parts of the Earth only will be deprived of his light, while 
other countries at the ſame inſtant enjoy his full luſtre. Thus there will be a Solar Eclipſe 
on the 12th day of March 1774, near 10 o'clock in the forenoon, but will be inviſible to 
us in England; as the ſhadow of the Moon will not cover that part of the Sun oppoſed to us, 
therefore we ſhall not obſerve this Eclipſe. But in more ſouthern ſituations, i. e. the fouth- 


and 


- 
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and a perfon at E enger the Moon, would, by this interpoſition of the 
Lunar orb, be deprived of the Sun's rays, and conſequently there would 
be a duſky gloom on that part of the Earth; but yet a ſpectator at C on 
the Earth, which means China, would be fomewhat (by the diurnal mo- 
tion of the Earth) turned away from the Moon; and therefore a part of the 
Sun towards them would ſhine very bright and conſpicuous, altho' at the 
ſame inſtant we are ſhadowed by the Eclipſe. | 

A Lunar Eclipſe is occaſioned by the interpoſition of the Earth between 
the Sun and Moon. For the Moon, when ſheis eclipſed, having no light 
of her own,” ſuffers a real diminution, of her borrowed light, by the Earth 
coming between her and the Sun, and ſtopping the rays of the Sun in their 


_ paſſage towards the Moon. To explain this. by the Orrery, let the Earth 
remain as it is, bring the Moon in her orbit round to the oppoſite point to 
_ whereſhe before was (for a Lunar Eclipſe can never happen but at a Full 


Moon F, at which time the Moon is always oppoſite the Sun) therefore, 


having placed the Moon oppoſite to where ſhe before was, you will again 


have the Sun, Earth, and Moor in a ſtrait line ; and thus will the body of 
the: Earth ſhade the Sun from the Moon, that i is, the ſhadow of the Earth 
will be reflected;upon the Moon' 8 ſurface, and the Earth being larger t than 
the Moon, frequently occaſions the Lunar orb to be totally eclipfed. 
Thus is demonſtrated by the Orrery the nature of Eclipſes, and is alſo 
ere that not only the Moon, but its whole orbit conſtantly attends and 
follows the Earth, both in its diurnal and annual motion round the Sun. 
Nie uſe of Eclipſes in Chronology, is to determine exactly the time of any 


pelt events; for there are ſo many particulars obſervable in every Eclipſe, 
viz. time of the day, place where viſible, quantity of the Eclipſe, &c. 


that *tis hardly poſſible two Eclipſes ſhould happen within the compaſs of 


many ages W alike 1 in all circumſtances. If therefore any paſt Eclip- 


It is 3 that * Moon 8 in its at 8 the Earth i in one PET ; there- 
fore, according to this doctrine, it would to the unſkilful appear as if two Eclipſes were 


to happen each month. But this is prevented by a particular obliquity of the Mopn's or- 


bit, which ill hereafter be explained. The number of Eclipſes-of both luminaries in one 
year cannot be les than two nor more than eight. 'T he moſt uſual n is 224 N 


2 ſes 
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ſes be recorded in hiſtory with ſome of theſe circumſtances, it may eaſily 
be computed how long ago it ne wi tables of the motions of the 


A anc see 
225. III. 


| Required, Wiy at various times of the year we ſee the heavens decorated with 
4 n entire di Nerent collection of ſtars?? 


Tuis phænomenon is occaſioned by the Earth's progreſſive or annual 
motion round its orbit. The rotation of the Earth upon its axis occaſions 
day and night. Its annual motion round the Sun conſtitutes our year; 
and while the Earth is thus traverſing his courſe under the vaſt concave 
of fixed Stars, we are gradually carried under the different conſtellations. 
In September the Earth is conveyed to Aries; to Taurus in October, and 
to Gemini in November, per contra to thoſe Signs in which the Sun is: and 
thus, in the ſpace of twelve months or one year, we are carried along with 
the Earth round its orbit under all the twelve Signs, till we come . to 


Aries, which compleats our year. 

From hence it is evident, that at night, when the Earth is turned from 
the Sun, we ſhall in ſucceſſion have an opportunity of viewing from time 
to time all the Stars in the Zodiac ; and pres pong i a anna: g rn 
tion will preſent itſelf every month. 3 | 

Thus the Pleiades are not viſible i in the ſummer : but in the winter the 
Earth, in its annual courſe, is got between the Sun and the Pleiades (for 
the fixed Stars are far beyond the limits of Saturn, and conſequently an 
immenſe diftance without the Earth's orbit). When, therefore, the Earth 
has got between the Sun and zheſe Stars, ae become obſerveable * in the 


** All the ha in the heavens appear to us every moment, not in the places where | 
they now are, but where they were ſome time fince ; whieh interval of time is greater the 
more diſtant the phznomenon is, e. g. the Sun appears in the meridian, when he has paſſed 
it ſeven minutes. A ſtar now appears in the Zenith, whereas thoſe rays, which this moment 
enter our eyes, and ſhew us they were emitted from the ſtar ſome days, perhaps weeks ago, 
which verifies this paradox, that if the ſtars were this moment extinguiſhed, we might con- 
tinue ſtill to ſee them for ſome weeks. The velocity of the rays of light, computed per 
præcedentem, is ſuch, that it paſſes * a . diameter of the Earch's orbit in n about 


en minutes. 
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night as not being intercepted from our ſight: by the Sun's rays; and- in 
this manner they appear during the whole Winter, only they ſeem to get 

more weſterly every night, as the Earth moves gradually by them to the 
Eaſt. To make this ſtill more clear, place the Earth in the Orrery, be- 
tween the Sun and any of the Signs or fixed Stars, that fide of the Earth 
towards the Sun will be day, and that towards the Sign or Star will be 
night: it follows that at night we are turned towards this Star, (we'll 
ſuppoſe the Pleiades in Taurus) which then muſt be conſpicuous to us; as 


the ſpring approaches the Earth withdraws itſelf from between the Sun 
and the Pleiades, till at length the Earth by its progreſſive motion gets the 


Sun between it and the Stars, which then lie hid behind the ſolar rays; after 
the ſame manner, while the Earth performs its annual tract, the Sun, 


which always ſeems to move the contrary way, darkens, by his uncon- 


troulable ſplendor, the other conſtellations ſucceſſively, but the Stars 
oppoſite to thoſe Stars which the Sun by Ng” are at W 75 e to 


our view. 
Thus from beholding che Heavens in the night time, you may diſcover 

the relative motion between the Sun and the Earth, and determine the 
real motion of the Earth by the arguments and Problems before given; 
therefore all the Stars muſt come in view ſucceſſively to that part of the 
Earth turned from the Sun (. e. night time) 1 as | the Earth ad- 


vances in its orbit. 


For Example. Bring the Earth to C under the gen * n which is the 


ſituation of the Earth the latter end of September, and at night, if clear, 
will be ſeen all thoſe Stars which' compoſe the conſtellation called Aries. 
Move the Earth on in its orbit to 8 Taurus, where the Earth is the latter 
end of October; here we ſhall obſerve a freſh collection of Stars, and 
ſoon in the evening after Sun. ſet we ſee the Pleiades or Seven Stars ariſing 
into our Hemiſphere, and ſoon after 8 Taurus or the Bull appears; the 
head of this conſtellation is very conſpicuous in the Heavens, reſembling 
the letter V, having an exceeding bright Star in it, called Aldebaran, or 


Was an eye Placed in the Sun in September, it would obſerve the Earth in ꝙ Aries; but 
a ſpectator on the Earth at this time would obſerre the Sun in & Libra, which 3 is plainly 


ſeen in the Orrery, 7D | 


3 
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| the Bull's eye; wa; is one of thoſe Stars of the firſt magnitude. Ie will 


be ſeen riſing a little North-eaſt, about ſeven o'clock in the evening, but 

the Pleiades or Seven Stars will be ſeen immediately after Sun ſet. Move 
the Earth on to Gemini u, the Sun will then be in Sagittarius, which is 
both their places the latter end of November; when about two hours 
after Sun ſet,” we ſhalbperceive thoſe Stars ariſe North-eaſt, which makes 
the Sign Gemini. Move the Earth on to = Cancer, where the Earth is in 


December; here you will ſee immediately after Sun ſet, a bright Star called 


 Mencar, riſing in the Eaſt, and about two hours after will be ſeen riſing 
all that Sign called Cancer. Move the Earth on in the Orrery to & Leo, 
the Earth's place in January; then about two hours after Sun ſet will be 
ſeen in the North-eaſt part of the Heavens all thoſe Stars which conſti- 

cute the conſtellation called Leo; amongſt which is a large bright Star of 
the firſt magnitude called Cor Leo, and toward the South-eaſt will be ſeen 
riſing about ſeven in the evening Sirius, the largeſt Star in our Hemiſ- 


phere, generally called the Dog Star, which is inviſible in Juh, as it then 


.riſeth and ſetteth with the Sun, this time is therefore called the Dog 
Days. More Southerly a little above this Star will be ſeen Orion, which 
is mentioned in Job, Chap. vii. ver. 9. and in ſeveral other places of the 
Scriptures, who maketh Arcturus, Orion, and Pleiades, and the chambers of 
the South; and thus by continuing. to move the Earth round its Orbit 
the Orrery will demonſtrate, that by this annual motion of the Earth, 
we are at different times of the year preſented with the fight of all the 


different conſtellations which compoſe the twelve * of che ee 
and this an will naturally lead us to 


"PROBLEM IV. 


e Wherrin i is Jemanded why the PLANETS are Jometimes vif Je and at olher 


times inviſible, 


by the ſuperior! * light of that luminary, rendered inviſible to us. FF | 


In the ſtrong rays of the Sun the flame of a candle is inviſible, as all lefer lights are 


 over- powered by a greater; thus all the Stars ſhine as bright in the middle of the day as in 
the night ; but their * during day, is rendered inviſible * the Sun's ſuperior bright- 


neſs. 


Example. 
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Example Bring the Earth in the Orrery to C, that is under the Sign 
Aries, the Planet Salurn being in the oppoſite Sign Libra, and behind 
the Sun, muſt conſequently be inviſible; therefore in September 1774, the 


Planet Saturn will be inviſible : we ſay September, becauſe we know in the 


latter end of that month the Sun is always in Libra, and Saturn being in 
the ſame Sign, mult by the powerful rays of the Sun be hid from us; but 
if we move the Earth on to D, where the Earth will be in December, then 
hall we ſee Saturn juſt before this part of the Globe which we inhabit, 
is turned to the Sun, or in more plain words, Satury at this time of the 


year will be viſible only a ſmall time before Sun riſe, But moving, the 


Earth on to A, where the Earth will be the latter end of March 17785 the 
Orrery will ſnew that in the day E, (on the Earth, which ſignifies Eng- 


Land) will be turned towards the Sun, and at night towards Saturn, oeca- 


ſioned by the ſituation of the Earth between both, and therefore the 
Planet Saturn, which is inviſible to us during_this Autumn of 1774, will 
become viſible to us in the following PFs in the year 1775. | 
By examining the Ephemeris you will find that Jupiter, in March 17 74. 
will be in Aries, and the Earth will be in tha oppoſite Sign Libre, conſe- 
- quently the Sun will be between the Earth and Jupiter, and therefore 
render Jupiter inviſible. But in November the Earth, by moving on in 
its Orbit will have got into 15 degrees of Taurus, therefore bring the 


Earth in the Orrery, and place it exact between C and D, then will the 
Orrery ſhew you that the Earth by its annual motion has now interpoſed 


itſelf between the Sun and Jupiter; therefore that beautiful Planet Jupiter 


will, during October and November 1774s be. viſible every fine night o 


all the inhabitants of Great Britain. 
Thus the Orrery clearly demonſtrates ther it is the Earth's progreſſive 


motion which - occaſion the Planets to be either v1/ible or inviſible, for 
when the Earth in traverſing its Orbit has got in the oppoſite Sign to 


; any Planet, the Sun will then be between that Planet and the Earth, and 
conſequently by the brightneſs of his rays render that Planet inviſible to 
any ſpectator on the Earth; but the Earth continuing to travel on by the 


quickneſs of its motion, overtakes the ſlow-er Planets, and thus inter- 


poles 
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poſes or gets between the Sun and Planet, and at night when the Earth 


is turned from the Sun, we Fans will be viſible and very. e ; 


PROBLEM. V. 


| Required why ſome nations on the Earth ſee the Sun iſe before others, we | 
. why it happens to be moon or —_ with vans while it is 3 
with others. 


To explain this we muſt aſſiſt our does by ſuppoſing a abut to be 
trundling upon a Green, this bowl would have two motions, one in 
running towards the jack, at the ſame time often turns round itſelf, inſo- 
much that the part of this bowl which is above, deſcends below, and that 
which was below aſcends above. The Earth performs juſt the ſame 
thing; during the time ſhe is advancing in her circle round the Sun, ſhe 
turns round herſelf, or as Aſtronomers term it, upon her Axis in twenty- 
four hours, ſo that in twenty-four hours, nearly every part of the Earth 
| loſes fight of the Sun, and again recovers it, and in proportion as it turns 
or goes towards that part where the Sun is, it appears as if the Sun 
riſes, and when it begins to remove itſelf from the Sun in e its 
motion, it ſeems that the Sun ſets. | 

For Example, Bring the Earth in the Orrery to A (in its orbit) which 
3k the Earth's ſituation in March; then take notice of thoſe four letters 
which you will ſee on the Earth, viz. E. C. A. S.—E repreſents where 
England is ſituated ; S the Great South Seas; A Antipodes, or thoſe peo- 
ple that are oppoſite to us; C for China. Now day is occaſioned at any 


* Aſtronomers, though they know and teach the contrary, yet in their common conver- 
ſation ſay, the Sun riſes, the Sun ſets, the Sun moves, &c. for was they to alledge the motion 
to be in the Earth, they would be under the neceſſity of explaining themſelves every time 
they ſpoke to the vulgar on that head. But there are many places in Scripture which 
clearly aſſert the fituation, motion, figure, &c. of the Earth; plurality of Worlds, Antipodes, 
Se. As firſt, where God is ſaid 20 frame the Won ls by hisword ; now Worlds muſt imply more 
than one. Again, the Scripture tells us, Iſaiah xi. ver. 22. It is he that fitteth upon the circle 
of the Earth ; He made the round World, that is, the World or Earth we inhahit muſt be 
globular. He hung the World upon nothing, Job xxvi. ver. 7. that is, ſuſpended it in the im- 
menſe void ; we alſo read in Iſaiah, hat the Earth turneth, and the Earth is moved by the 
Lard. Again, in Heb. xi. ver. 3. the Worlds were framed by the word of Gop. 

| | 5 of 
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of thoſe places which are turned towards the Sun, and night to thoſe 


places which are turned from the Sun. Thus turn upon its Axis that part 


of the Globe which is marked E, exactly even with the Sun, ſo that this 
letter E may be directly between the center of the Earth and Sun. In 


this ſituation, with an inhabitant at E, or England, it would be juſt twelve 


o'clock at noon or mid-day, the Sun then being in our Meridian, or nearly 
over our heads; but to an inhabitant at A, which are our Antipodes, it 
would be dark night, as the Orrery ſhews them to be quite turned away 
from the Sun, and at the ſame inſtant that we at E, or England, are be- 
holding the Sun over our heads, they would have it night, and (if not 
cloudy) ſee the Planet Saturn ſhining over their heads; from this poſition 
it follows, that * Antipodes * muſt walk with their feet towards ours ; 
R 47 pl tn 


em bn objefed that if the Earth is round, and every way in form of a Glas, 
| that thoſe people which inhabit that part of the world which is oppoſite to us, muſt needs 
have their feet towards ours, that is what we call our Autipodes, and therefore appear to us 
as if they walked with their heads hanging downwards, in which caſe it may be aſked 
what can hinder them from falling down altogether. But was this very queſtion put to one 
of theſe people, 7. e. our Antipodes, they would have the very ſame reaſon to fear we ſhould 
fall from our Earth, for we appear with our head downwards to them juſt as they do to us. 
Again, it cannot be that any ſhould fall upward towards Heaven, that would be to be 
raiſed on high not to fall down. Our Antipodes could give the ſame reaſon. that they can- 


not fall upwards or towards Heaven, ſince that would be only raiſing on high which is 
not falling, and ſince the Heavens is over their heads as much as it is over ours, to fall 


from their part of the Earth would be to be carried aloft as much as it is here with us. In 
a word, towards Earth is downwards, and towards the Heavens upwards, on whatever part 
of the Globe we ſtand. Thus it is we are not afraid leaſt a ſhip while ſhe is in the oppo- 
ſite part of the Ocean ſhould fall out of the Sea, we may as well ſuppoſe the water of the 
Sea itſelf ſhould fly off to the clouds ; it may be aſked what hinders a ſhip in this part of 


the Sea from falling from the Sea to the Clouds. I anſwer her weight, for her weight, . 
(according to the laws of gravity) tend towards the Earth; as by attraction or gravitation . 
all things tend towards the Earth, even as thoſe Autipodes who have their feet to ours; nor 


can we ſay, to ſpeak accurately, that the Antipodes are below us, more than that we are be- 
low the Antipodes. The weight of the Atmoſphere and attraction of the Earth, occaſions 
every ſubſtance about us to incline towards the Earth; thus it requires force to raiſe a ſtone 
or any other thing from the Earth as well with our Antipodes as with us, and when forced 


upwards it will fall back of itſelf to the Earth at the Autipodu equal as with us, Thus no 
| | | ſide 


> 


„ 
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turn the Earth round upon its Axis according to the progreſſive order of 
the Signs, for that is the true motion of the Earth, i. e. from Weſt towards 


the Eaſt, therefore by placing the top of the Orrery towards the South, 
the Signs will have the ſame courſe in the Orrery as they actually have 
in the Heavens, and turn the Earth on its Axis towards the Eaſt, 
thus will it accurately correſpond with the real motion of the Earth. And 
now bringing S under the Sun, you will ſee E withdraw itſelf from the 


Sun; in this ſituation the inhabitants of E, or England, would be almoſt. 


turned away from the Sun, making it 6 o' clock or evening, when at 8 
it would be mid-day, or 12 o'clock at noon. Turn the Earth round till A, 
our Antipodes, get under the Sun, then it will be 12 o'clock, or noon-day. 
at A, our 'Antipodes, or New Zeland, while it is 12 o'clock at night with 
us in England, and thus will the face of Nature be altered, for now we 
ſhall behold Saturn over our heads, when twelve hours before had the Sun 
in our Meridian. Thus in February and March 1774, Saturn will appear 
very conſpicuous to us in the evenings, but will be inviſible towards the 
latter end of the Summer. Thus by placing the Orrery as directed 


and gently moving the Earth upon its axis towards the Eaſt, you 
will obſerve all places eaſtward will firſt come under the Sun; thus C, 


which is China, will paſs under the Sun before E, or England, as China 
lies conſiderable more Eaſ than England: But S, or the Great South Sea 
which lies Weſtward, will not paſs the Sun till after England; it therefore 
follows that while the Sun is riſing with us it is noon-day at China, 
Sun ſet with our Antipades, and near midnight to thoſe then ſailing in the 
Great South Seas, and all theſe diverſity of appearances is demonſtrated - 


by the Orrery to be occaſioned by the diurnal or daily motion of the 


Earth. 


fide of the Globe can claim the priviledge of being the upper fide, or reckon the oppoſite 
part the under fide of the Earth, and Providence has likewiſe been ſo impartial in his all. 
wiſe laws, that in a year all parts of the World have an equal and 5 ſhare * 

the Sun's light. 


PROB- 
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PROBLEM VI. 
To know what Stars will be upon our Meridian, as alſo thoſe Stars which are 
| riſing and ſetting at 12 o'clock for any night in the year. | 


| * Par 4 is performed by bringing the Earth in its orbit to its thoper 
place for the given time, and turning the letter E, which means England, 
quite away from the. Sun, then whatever Signs in the Zodiac or outward 
circle are over E, will be actually over our heads at 12 o'clock at 
night, while thoſe Stars to the Eaſt as we turn towards them will ap- 
pear to riſe, and Weſt ward to ſet. 


ExAaMPLE. Suppoſe the time required was he latter end of March ? 
Bring the Earth to A in its orbit, its place at that time; turn the 
letter E from the Sun, then will the Sign = Libra be upon the Me- 
ridian of England, or over our heads at 12 o'clock at night, as alſo the 
Planet Saturn, which is near this Sign. — Thus we obſerve the Sign Libra 
is conſpicuous to us in the Spring; but in the Summer when the 
Earth is at B, we loſe fight of Libra, and ſee the Sign Capricornus ; 
In Autumn the Earth has moved on to C; in this poſition the inhabit- 
ants at E, or England, have Y Aries over their heads at 12 o'clock 
at night, and as half the Hemiſphere is always viſible to qus while 
the other half is inviſible, it therefore at the above hour v Taurus 
will be ſeen ariſing with the bright Pleiades, while 36 Piſceſs and = = Aqua- 
rius will be ſetting. The beautiful Planet Jupiter will be ſhining in all 
his ſplendor on or near our Meridian; but in the Winter, when the 
Earth is at D, we ſhall have loſt ſight of Y Aries, and have Cancer 
on our Meridian at 12 Oclock at night. But in the Spring, that is 
in March 1773, the Earth will have moved in its orbit to A, and thus 
will get between the Sun and the Planet Mars; for the Earth moving 
quicker in its orbit than Mars, will now have overtaken it, and conſe- 
quently we ſhall at this time have that I Janet bnghtly ſhining in our 


Meridian at night, 
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PROBLEM vn. 


To pla by the Orrery, what occaſions the New and the Full Moon, as 2 | 
| its different appearance in its Quarters. | 


Tux reaſon of the Moon appearing to us in theſe different phaſes ® 


proceeds from two. cauſes, that is its plobularity ＋, and motion, in its orbit 
between the Earth and the Sun; for, whenever the Moon is between the 


Earth and the Sun, we call it New Moon, the enlightened part being then 
turned ſrom us; and whenever the Earth is between the Sun and Moon, 
we then call it Full Moon, its whole enlightened part being then toward us. 


For Example. We have a New Moon on the 12th day of March, 1774. 
By examining the Ephemeris for that time, we ſhall find the Earth's place 


to be about 2 3 N in M Virgo; therefore move the Earth in its or- 
bit 


Not only the Moon, but the inferior Planets (1. e. 8 and $ ) a round the Sun in leſs 
orbits than our Earth, will ſometimes have more, ſometiwes leſs of the illuminated Hemi- 
ſphere turned towards us, and conſequently, through a good teleſcope, will appear to have 
all the Phaſes we ſee in the Moon. Yet thoſe Planets, by reaſon of their diſtance, will appear 

round to the naked eye. The ſuperior Planets, i.e. &, U, and h, going round the Sun 
in orbits larger than our Earth, always turn much the greateſt part of their illuminated He- 
miſphere towards our Earth, which, compared with their diſtances, eſpecially M and h, 
is near the Sun, i. e. our Earth is near the Sun compared with thoſe Planets ; and therefore 
they will appear always round or full, except Mars a little gibbous, and in his quadra- 
tures, through a good telefcope, almoſt biſected; the ſuperior 2 appearing always 
full is a proof of their going round the Sun in larger orbits. 


. + The ingenious Mr. Ferguſon has favoured us with the followin g agreeable experiment 
to prove the globularity of the Moon.—Between the third quarter and change the Moon is 
frequently viſible in the forenoon, even when the Sun ſhines : and then ſhe affords us an 
opportunity of ſeeing a very agreeable appearance: wherever we find a globular ſtone above 
the level of the eye, as ſuppoſe on the top of a gate ; for if the Sun ſhines on the ſtone, and 
we place ourſelves ſo as the upper part of the ſtone may juſt ſeem to touch the point of the 
Moon's lowermoſt horn, we ſhall then ſee the enlightened part of the ſtone exactly of the 
fame ſhape with the Moon, horned as ſhe is, and inclining the ſame way to the Horizon. 
The reaſon is plain; for the Sun enlightens the ſtone the ſome way as he does the Moon; 
and both being globes, when we put ourſelves into the above ſituation, the Moon and ſtone 


have the ſame poſition to our eyes; and therefore we muſt ſee as much of the illuminated 
part of the one as of the other. 


N. B. The 
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bit near to it letter Az ſo that the center of the Earth * may de unde 
23 degrees of Virgo. The Fphemeris deſcribes the Moon to be at that 


time in 23 degrees of X Piſces: therefore extend a thread from 23 degrees 
in x Piſces, to the Earth's center, and turn the Moon to that part of its 
orbit where the thread cuts; then will you have the Moon 23 degrees in 
. Piſces. Thus will the Moon be exact + between the Earth and Sun; and 
conſequently its enlightened part turned towards the Sun: we therefore 
cannot receive any benefit from the Moon till it has got a little from the 


Sun, which, by its quick motion, it will perform in two days, as the 


Ephemeris will ſhew that, in two days time, it will have got into 18 de- 
grees I of M Aries; and thus a ſmall part of the enlightened Moon will 


| juſt after ſun ſet be conſpicuous, and is what we term the New Moon; and 
will more and more ſhew its enlightened parts to us as it gets from the 


Sun, leaving a greater ſpace opened between the Moon and Sun for the 


inhabitants of the Earth more advantageouſly to behold it, and receive its be · 
neficial light F. Had Providence given the Moon a ſlower. n we ſhould 


N. B, The anion of that oat of the Ecliptic to the Horizon, in. which the Moon is 
at any time when horned, may be known by the poſition of her horns, for a right line, 


touching their poiuts is perpendicular to the'Ecliptic. 
10 ſet the Earth, Moon, or Planets accurately in the Orrery, you mould have a ſmall 
ſtring: one end of this ſtring ſhould be held at that degree of the Sign in the outward cirele 
of the Zodiac, in which the Planet is deſcribed to be. The other end ſhould be extended 
to the center of the Sun: the Earth or Planet ſhould then be fixed in that part of its orbit 
which the ſtring interſects. Thus, for the above queſtion, extend a ſtring from 20 degrees 
of Virgo to the Sun; it will cut the Earth's orbit nearly at A; there place the Earth. 

+ By examining the fourth column of the Ephemeris (which is the Moon's latitude or 
diſtance from the Ecliptic) ; in this column you will ſee o S. 5, which implies the Moon 
is no degrees South latitude, i. e. in the en and therefore at chi time there muſt be a 


5 Eclipſe. 5 
N. B. The Moon's orbit croſſes the Earth's orbit in almoſt the ſame manner as two hoops 


put croſs, the one within the other ; and thoſe-places where the orbits croſs each other are 


by Aſtronomers called the Moon's nn The Moon muſt be in one of theſe Nodes to- 


occaſion an Eclipſe. 
t The Moon's motion in her orbit is near 13 degrees in 24 hours, 


To a ſpectator in the Moon our Earth would LID to have all the Phaſes of the 
17 | 
| | have 
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have been for a long time together deprived: of this uſeful light, By ex- 
amining the Ephemeris again for the 2oth day of March you will find the 
Moon 1s advanced forward to r degree in as Cancer. In this ſituation we 
ſee a conſiderable part of the Moon's body, being called its firſt quarter, 
and have now Moon-light nights, as may be ſeen by letting the Moon re- 
main under S Cancer, and turning the Earth upon its axis, for then a ſpecta- 
tor at E would be no ſooner, by the Earth's motion, turned from the Sun, 
than he would have the Moon ſhining very conſpicuous, and ſo continue 
till E turns again toward the Sun, which would be about one o'clock in 
the morning; then will E be turned from the Moon, and nanny the 
Moon will ſeem to ſet with us at E, or in England. 


Again examine the Ephemeris, and you'll find a full Moon * on the 
27th day of March, 1774: the Earth by this time will have advanced in 
its orbit to near ſeven degrees in Libra. Bring the Earth therefore for- 
ward in its orbit, till its center paſſes A, that is till the Earth is oppoſite 
ſeven degrees of Libra. The third column of the Ephemeris deſcribes 
the Moon at the above time to be in o degrees, or juſt entering the Sign 
, therefore bring the Moon exactly under the Sign & Libra; thus will 
the Earth be exact between the Sun and Moon ; canſequently a full Moon, 
as the whole enlightened part of the Moon will be towards the Earth. 
We ſee in this poſition. of the Orrery the Moon and h̊ᷣ Saturn will then be 
near each other +, and this will be their exact appearance in the heavens 
and about this time, ſhould the evenings be fine, a very agreeable obſer. 
vation may be made of the heavenly bodies. As on the 25th of March in 
the evening the Moon will be ſeen a tolerable diſtance weſtward of the 
Planet Þ Saturn, on the 26th in the evening the Moon will be cloſe to 


. * The Moon circulating round our Earth in a much leſs orbit than theEarth e in wund | 
the Stn. Sometimes more, fometimes leſs, ſometimes none of her enlightened hemiſphere 
will be towards us z and therefore ſhe muſt appear a New Moon, a Creſcent, 2 Half Moon, 
Gibbour, a Full Moon, &c, Theſe various appearances are called the Phaſes of the Moon. 

The obſcure light viſible in the Moon a little before and after . be (or New Moon), 
4s reflected upon her from the Earth. 


+ The Moon and Saturn being near each other in the ane Sign, is what the Aftrono- 
mers call a conjunction, and ch us marked 6. 
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this Planet, and on the 27th the Moon will have paſſed the pie; and 


got eaſtward of 1 if, which demonſtrate the ſwiftneſs of the Moon's 8 | 


tion. T he Moon will be in-its laſt quarter on the 3d of April, at which 
time the Moon is in 11 degrees of vp Capricornus ; therefore let the Earth 
continue in the Orrery nearly where it was, and extend a thread from the 


Sign  Capricornus (which is in the outward circle) to the center of the 


Earth (which remains at A) and bring the Moon to that part of its orbit 
which the line interſects; then will the Moon be under 11 degrees of yp 
Capricornus. In this poſition, when a ſpectator at E upon the Earth is 
firſt turned away from the Sun, which makes evening, He could not ſee 
the Moon but towards morning, as that part of the Earth is again to the 
Sun, the Moon would then be ſeen z and thus would it appear in the hea- 


vens, for being in its laſt quarter, cannot be ſeen till towards the ann 
As is: _ demonſtrated by the Orrery. | 


P R OB LE M VIII. 
To explain * the o why the Planets are ſometimes 1 and 4 ſomes 


times. Evening Stars. 


This is res by the different ſituations of the Earth. 


ExaMPLE.— Bring the Earth in its orbit to D, which is its true place 


in December, then turn the Earth gently round upon its Axis, * you will 
| wt Sen in. hee: oy 


„This will alſo demonſtrate the Moon's real track in the heavens. To a common ob- 


ſerver ſhe ſeems to move from Eaſt to Weſt ; but this explains the contrary, and deſcribes 


the Moon's true motion to be from Weſt to Eaſt. . Indeed this may be evinced by on- 
ly obſerving the New or a little after the New Moon; look what hour it is by your watch, 
then place yourſelf ſo as to ſee the Moon juſt over ſome ſpire or chimney. The next even- 
ing, at the ſame hour or exact time, Place yourſelf on the ſame ſpot you before ſtood ; then 
by obſerving the Moon, you will obſerve ſhe has got conſiderably ea//werd of that ſpire or 
| chimney, where you obſerved her before. The diſtance between where the Moon was and 
now is, will be about 12 degrees and a half, which will enable you to form ſome judgment 
of the ſpace of a degree in the heavens.. 

Whenever the Earth is turned upon its. Axis, it muſt always revolve according to the. 
order of the Signs; that is from Weſt to Eaſt, being the true diurnal motion of the Barth. 
TW 5 order of the Signs i in mw Zodiac, as in the outward circle of the Orrery, 


are 


= oF - n n 


then obſerve that a 9 on the Earth at E would not ſee the Planet 

- Saturn till towards the morning, that is, till E was turning towards 
the Sun, and therefore the Planet Saturn in this -poſition of the Earth 
would be called a morning Star; move the Earth on in its orbit a little be- 
yond A, the Earth's place in April (that is nearly between A and B) 
and then you'll obſerve, by revolving the Earth on its Axis, that a ſpec- 
tator at E would no ſooner by the Earth's motion be turned away from 
the Sun, than the Planet Saturn would become conſpicuous; and this be- 
ing at the time commonly called Sun- ſet, it will conſequently. be termed 
an evening Star, and by bringing the Earth on in its orbit to C, (the 
Earth's place in September) Saturn will then become totally inviſible to 
all the inhabitants on our Globe, the Sun at that time being between Saturn 
and the Earth, muſt therefore ſolely obſcure that Planet. This is not 
only demonſtrated by the Orrery, but may alſo be demonſtrated by 
Nature; for ſhould any one contemplate the Heavens at the above 
times, he would find thoſe celeſtial bodies in that immenſe canopy ac- 
curately correſponding with what the Orrery- hath deſcribed, and by the 
above rules it may be predicted when any of the Planets will be morning 
or evening Stars, and when viſible: or - inviſible ; but attention muſt be 
had to their Proper places, which is ſhewn W the Ephemeris. 


PROBLEM IX. 
Required when the Planets are moſt remote, and when neareſt the Earth? 


The ſolution of this Problem _ n depends upon the Earth's 
motion in its orbit. | 


ExaMPLE. Bring the Earth in its orbit 1 to C, its real ſituation in Sep- 
tember, you will then obſerve that the Planet Saturn is at a great diſtance 
from the Earth; but bring the Earth to A, and Saturn will be much 
nearer the Earth; this proves the immenſe diſtance of the Planets, that | 
are ſeen from any part of the extenſive orbit of the Earth, it occaſions. 


are arranged as follows ; 3 | , 8, I, 25, M, &c. the Signs are read from the right-hagd 
to the left, contrary to our method of writing, but was the way the Egyptians accuſtomed | 
. to write, which method is ſtill practiſed by the . fe 


3 
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bdut little difference in their apparent magnitude. Bring the Earth in its 
orbit to B, the Earth's place in June, at which time x Jupiter will be 
at a conſiderable diſtance; but bring the Earth on between C and D, 

(its place in OFober) the Earth will then be much nearer Jupiter than 
when at B. Thus the Earth's vicinity to, or diſtance from a Planet, is 
according as the Earth's «ſituation in its orbit reſpects that Planet ; when 
a Planet is at the greateſt diſtance poſſible from the Earth in its whole 
revolution, it is then ſaid, by Aſtronomers, to be in Aphelion, and when a 
| Planet or Comet is in that point of its orbit which is neareſt the Earth, 

it is called Perihelion, in which ſenſe it ſtands arne to Aphelion, 


PROBLEM Ko 


2 0 e the reaſon why neither Mercury or Venus can be 3 on * 
Meridian of Lonpon at mid. en as all the other Planets at certain 


| times are. | 1 1 
ä Tue reaſon is ei for both the idee oft rund and Venus |: are 


| between the Sun and the Earth's orbit, therefore the Earth moves in a 
circle beyond them. Now a Planet muſt move in a circle beyond the 
Earth's orbit, to be on our Meridian in the night when the Earth is 
turned from the Sun; this is very clear by obſerving the Orrery. By 
bringing the Earth between C and D (its place in OZover) and turning 
E upon the Earth from the Sun, which makes it night at E, a ſpectator 
then at E, or England, would have 1 Jupiter upon their Meridian at 
| mid-night. Move the Earth on in its orbit a little beyond D, and 
#. Mars will be upon our Meridian at mid- night; continue the Earth 
on in its orbit to A, (the Earth's ſituation in March) and then we ſhall 
have Saturn nearly upon our Meridian at mid-night; but you cannot 
place the Earth in any part of its orbit ſo as to have either $ Mercury 
or 2 Venus over E, on the Earth (or England) when turned away from 
the Sun, which demonſtrates that Venus and Mercury, contrary to all the 


other Planets, can never be on our Meridian. 
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21:80 M XX: -: 
To deſcribe the Tranſit of Mercury or Venus. 


Tux Tranſit of either of thoſe Planets ſignify their paſſing exatt” be- 


tween the Earth and Sun; when viewed at the time of a Tranſit by a 


» Teleſcope, they will appear as a black ſpot 1 upon the Sun. By placing 


the Earth in its orbit between D and A, you will fee 2 Venus and 
Mercury nearly in the poſition of a Tranſit 3 but an actual Tranſit 


ſeldom happens, by reaſon that the orbits of Mercury and Venus are ſome- 
what oblique to that of the Earth, and therefore theſe inferior Planets 
are but rarely in a direct line with the Sun and Earth. 

There was a Tranſit of Venus in the year 1761 and 1769, and will be 
again in 1996 and 2004, in the month of June, and in the year 1874, 
2109, 2117, in eme at which d ſhe wal 3 a Ne” bur 
beautiful ſpot on the Sun. e 

Mercury did tranſit the Sun in 10 and 1743, _— 1759, and will 
again 1776, 1782, 1789 in Ofeber, and in the year 1753, 1786, 1799, 
in the month of April.—-I have inſerted theſe few Problems by wa y of ex- 
ample; but eee en _ "we _ to g 18 ſolve Gm 
more. : TIRED STE e 
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r XX. 
Remarks on the Motion of the EARTH and other PLAN ETS. 


Philoſophie obſervation of the former Problems muſt evince, (even 
the moſt obdurate Atheiſt) that there are two.manifeſt demonſtra- 
tions of the preſence and management of 'Gop, namely, that ſuch bodies 
ſhould move at all, and that theit motions are ſo regular. 1. That all 
thoſe vaſt Globes of the univerſe ' ſhould have a motion muſt of neceſſity 
be from ſome being that had power enough to put them in motion. 
For as  Lafantius well argues, * There is indeed a power in the Planets 


In obſervations of the Sun a ſmoaked glaſs ſhould be added to the Teleſcope to pre- 


vent injuring the fight. 
* Lafant Di vin. Inflit, L. ii. c. 5. 


4 
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of performing their motions, but that is the power of Gop who made 
and governs all things, not of the Planets themſelves that are moved,” 
it being impoſſible for ſuch lifeleſs, huge, unweildly bodies to move them- 
ſelves, therefore what motion they have muſt be received from ſome 
other cauſe, and that cauſe exceeding powerful, as not only being able to 


move them, but alſo to keep them in motion, and to continue that mo- 


tion which has powerfully acted. upon them from the Creation to the 
preſent hour. 


Now this, ſome will a. may be effected by me vortices bebucht 
the Sun, the Earth, or other primary movers, or from a vectorial 
power or emanations of the Sun, or other like primary movers carry- 
ing about, and puſhing on ſuch bodies as move about them. But allow- 
ing ĩt poſſible that it might be ſo, yet ſtill we muſt recur to ſome fir 
mover, ſome primary Agent, who was able to ſet that principal mover into 
motion, and then the caſe amounts to much the ſame, and the argument 


hath the ſame force, whether we attribute the motion of one or all the 


| ſeveral Globes to the power of God. Thus in our Solar Syſtem, for in- 
| ſtance, if it ſhould be thought that the ſix primary Planets revolving 
round the Sun received their motion from his revolution round his own 
Axis, yet let us think as PL AO argues, how is it poſſible for ſo prodigi- 
ous a maſs to be carried round for fo long à time by any natural caute ? 
For which ꝭreaſon, ſays he, I aſſert Gon to be the cauſe, and that it is im- 
poſſible it ſhould be otherwiſe. Thus Plato, ＋ whoſe argument is un- 
2 | 872 Tre | ny 
This was Carte's notion, and of others 10 before him. 1 
+ This was Keple's ſcheme. 
+ It is univerſally allowed, that Plato had ſome knowledge of the gage: Being, or 


only true God, either from the light of Nature, or from an inſpection of the writings of 


the ſacred Pen- men of the Old Tytament. It muſt be acknowledged, however, likewiſe, 

that there were numbers of ſuch. Philoſophers, avho (as St. Paul expreſſes it) having. known 
God, did not glorify him as God, but were bewildered, and walked in the dark, following 
the dictates of their own vain and fooliſh f imaginations. In ſhort, he maintained, in his 
Treatiſe entituled Eizomis, three diſtin& Deities ; that · is to ſay, the ſuperior Gods, mid- 
dle Gods, and ſuch as were inferior to them both, whom he diſtinguiſhed by the name of 
Demons. Inall probability, Plato grounded his notion of the middle Gods on what i is ſaid 


in 1 ſacred * concerning the Angels. 
Plato 
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doubtedly good, fince as the "moſt ingenious Mr. Mah neuæ (ſpeaks 
ing of the motion of the Planets) ſays, “From hence we may juſtly fall 
into the deepeſt admiration” that one and the ſame law of motion ſhould 
be obſerved in bodies ſo vaſtly diſtant from each other, and which ſeem 
to a caſual eye, to have no dependence or correſpondence with each other; 
This doth moſt evidently demonſtrate, that they were all at firſt put into 
motion by one and the ſame unerring hand, even the infinite power and 
wiſdom of God, who hath fixed this order amongſt them all, and hath 
eſtabliſhed a law which they cannot tranſgreſs. Chance or dull matter 
could never produce ſuch an harmonious regularity in the motion of bo- 
dies ſo vaſtly diſtant: for if in our ſolar Syſtem we ſhould imagine the 
Moon to be wheeled about our Earth, and the Moons about Saturn and 
Jupiter, by the motion and vectorial power of thaſe Planets, and all, the 
primary Planets to be revolved about the Sun by the power of the Sun, 
yet, at laſt we muſt find out a mover of the Sun itſelf, and thoſe other 
primaries; a cauſe of ſufficient power to wheel about thoſe prodigious 
maſſes of ſuch vaſt bulks as have before been aſſigned to them, and which, 
belides their own weight, are according to the former hypotheſis, clogged 
and encumbered with the vis inertiæ of all thoſe Planets, whether pri- 
mary or ſecondary, or both, which they drive round, and if this was 
the caſe, what power can be found ſufficient for this work but that of the 
ſame infinite ſupreme hand that at firſt gave them being! Thus the bare 
motions of the Earth and of the Heavens are ſo many arguments of a 
divine power therein concerned. A manifeſt demonſtration of a Deity; 
and will teach the good, the candid mind, that all mankind have infinite 


Plate likewiſe maintained the doctrine of the Metempſeuchoſis, which he borrowed, in- 
deed, from Pythagoras, but very greatly improved it, as is apparent from his Dialogues, 
entitled Pbædrus, Plain, Timeus, &, Notwithſtanding Plato publiſhed a moſt excellent 
Treatiſe on the immortality of the ſoul, yet he ran into ſeveral very groſs errors. | 

However, without expatiating any farther on the doctrines of this Philoſopher, which we 
have tranſmitted to us but in a very dark and imperfet manner; we ſhall only obſerve, 
that his notions on divers important articles, ſeemed ſo novel, and ſo ſublime, that he in 
reality merited the high and venerable Title which he obtained in his life-time, namely, 
that of Plaro the Divine. He died in the firſt year of the 108th Olympiad, in the 81ſt year 
of his age, and, what is fomewhat remarkable, on his youy birth-day. 
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obligations tothe ALMIGHTY, who requires no other return for all his 
unbounded goodneſs, than what is abſolutely neceſſary for man's felicity 
to comply with; for we are commanded to adhere unto Virtue and 

to ſhun Vice. I ſhall therefore make a ſhort digreſſion with an endeavour 

to explain, in a moral ſenſe, the different operations of Vice and Virtue, EY 
in order to prove that the mercy and benevolence of the Deity is as con- 


ſpicuous in his laws to man as in his laws of Nature. 

The Deity formed man for happineſs, which can only be attained by 
the love and practice of VixTuz. But this will further appear by com- 
paring the conſequences of Virtue and Vice; it is the Province of virtue 
to preſerve the reaſon clear and compoſed, it gives a tranquility of mind 
and ſweetneſs of temper, prone neither to ſuſpicion, nor to revenge; it 
views men and things in the faireſt light; and rejoices more in giving than 
in receiving pleaſure ; it gives a nobleneſs of ſpirit, that enables the good 
man to ſupport power without inſolence, honour without pride, wealth 


without parſimony or profuſion, and inſpires him with a fortitude, that 


enables him to riſe above all the misfortunes to which mankind are liable. 


On the other hand, it is the Province of vice to diſturb the reaſon, and 
give diſſipation of thought, to amuſe the mind with emply hopes, and fill 
the breaſt with fear, anxiety, and remorſe ;; to raiſe inſatiable deſires after 
pleaſure, wealth, and honour, and a painful antipathy againſt his compe- 
titors; to render a man inſolent to all below him, envious and yet fawn- 
ing to all above him, and full of ſuſpicions and jealouſies of all mankind ; 
to hate, and be hated ; to be without a friend, on whom he can confide, 


and inſtead of having the conſolation ariſing from an approving mind, to 


have his breaſt the ſeat of pride, petulance, malice, and revenge; and his 
body the ſeat of the moſt painful and loathſome diſeaſes, 


In ſhort, the pleaſures which the vicious enjoy, depending chiefly on ſen- 


ſual gratifications, are palled with ſatiety, and mingled with fear and re- 
morſe, they depend on innumerable accidents, and on the humours and 
caprice of mankind, but the enjoyments of the good man are exquilite and 


laſting ; they are damped with no inward checks, and are always attended 


with dignity and ſelf. approbation; they are ſeated within, and out of the 


reach of the caprice of mankind ; force cannot rob us, nor fortune cheat 


us 
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us of them; they do not change with circumſtances nor grow old with 
time; but while the tranſports of vice laſt but for the preſent moment, 
and are imbittered with the dread of an offended Judge and future rec- 
koning, thoſe of virtue, extend in proſpect to an endleſs futurity, are heigh- 
tened by the delightful hopes of the divine ee * nen 
joys that flow from che favour of the ere 


In Chriſtian 1 O for a Pagan zeal |. 
A needful, but opprobrious pray TI As much 
Our ardour leſs, as greater is our light. 
How monſtrous this in morals ! Scarce more ftrange 
Would this phznomenon i in nature ſtrike, 
A ſun that froze us, or a ſtar that warme. bs 0. 
What taught theſe heroes of the: moral world? uh al bas TOE 
To theſe thou giv'ſt thy praiſe, give eredit too. 3 
Theſe doctors ne er were penſion'd to deceive thee; 
And Pagan tutors are thy taſte, —They taught, 
That narrow views betray to miſery; _ 
That wiſe it is to comprehend the whole : 
' That Virtue roſe from Nature, ponder'd well, 
The ſingle baſe of Virtue built to heav'n : 
That Gon, and Nature, our attention claim: 
That Nature is the glaſs reflecting Goo. 
As, by the ſen, reflected is the Sun, 
Toa glorious to be gaz d on in his ſphere : 
That mind immortal loves immortal aims: TH 
That boundleſs mind affects a boundleſs ſpace : = 
That vaſt ſurveys, and the ſublime of things, 
The ſoul affimilate, and make her great: 
That, therefore, heav*n her glories, as a fund 
Of inſpiration, thus ſpreads out to man. 
Such are their doCtrines:;; ſuch the Night inſpir'd. 
And what more true? what truth of greater weight? 
Tihe ſoul of man was made to walk the ſkies ; 
Delightful outlet of her priſon here! 
There, difincumber'd from her chains, the ties ; 
Of toys terreſtrial, ſhe can rove at large; 8 
There, freely can reſpire, dilate, extend, | . | 2385 
| In 
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In full proportion let looſe all her pow'rs ; 

And, undeluded, graſp at ſomething great. 

Nor, as a ſtranger, does ſhe wander there; 

But, wonderful herſelf, through wonder ſtrays ; 

Contemplating their grandeur, finds her own; 

Dives deep in their cxconomy divine, 

Sits high in judgment on their various laws, 

And, like a maſter, judges not amiſs. ' 

Hence, greatly pleas'd, and juſtly proud, 'the ſoul 

| Grows conſcious of her birth celeſtial ; breathes 
More life, more vigour, in her native air; 

And feels herſelf at home among the ſtars ; 

And, feeling, emulates her country's praiſe. 
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What call we, then, the firmament, LoRanzo |— 


As earth the body, ſince the ſkies ſuſtain 

The ſoul with food, that gives immortal life, 

Call it, The noble paſture of the mind; 
Which there expatiat es, ſtrengthens, and exults, 
And riots through the luxuries of thought. 
Call it, The garden of the Dzrry, 
Bloſſom'd with ſtars, redundant in the growth 
Of fruit ambroſial; moral fruit to man. 
Call it, The breaſt- plate of the true High Frieſt, 
Ardent with gems oracular, that give, 
In points of higheſt moment, right reſponſe ; 
And ill neglected, if we prize our peace. 


Fox. 
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| Direftions for making an On x ER v. 5 


HIS i is intended as an amuſcment for thoſe juvenile readers, who are 
curious and have leiſure, The plate fronting this page is a blank | 
Orrery, nearly reſembling the moveable Orrery, as in page 110. | 
By a little contrivance, this blank Orrery may be made not only to con- 
tain all the Planets, but to have them all moveable in their reſpective or- 
bits, and may then be ſet, ſo as at any hour by day or e to We 
with their real place in the Heavens. . | 
By this Orrery a great number of uſeful and entertaining Problems may 


be performed. | : 

To make this inſtrument, procend as gen; take the whe ons out 
of the book; then with a pair of ſciffars cut out each orbit from the Or- 
rery in the ſame manner as the Earth's orbit is cut out of the moveable 
Orrery, page 110. When all the orbits are thus cut out, paſte a piece of 
paper at the back of the Orrery; then either paſte or ſew the orbits in 
again, being careful to leave room for the Planets freely to revolve there- 
in. You may draw the Planets on a piece of paper, and fix them 
in their reſpective orbits, in the ſame manner as you ſee the Earth is con- 
trived in page 110. This inſtrument, when finiſhed, will afford the i inge- 
nious much entertainment, as not only all the former problems may 
be performed by it, but ſeveral more; and indeed a little practice will 
enable an attentive applicator to ſolve moſt of the phænomena of the Ce- 
leſtial Bodies. The method of uſing of it will be extremely eaſy. 
For example, ſuppoſe it was required to ſet this Orrery for any given day, 
ſo as the ſeveral Planets therein might faithfully repreſent the places of the 
real Planets in the Heavens. To perform this, examine an Ephemeris, 
which will ſhew you in what Signs all thoſe Planets are for the given day. 
Set hs FANG ** the ſame Signs and degrees in the Orrery as deſcribed 


» The different . of all the Planets are 3 at the bottom of the Orrery. 
in 
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in the Ephemeris ; and thus you have repreſented on the Orrery che teal 


places which thoſe ſeveral Planets actually poſſeſs in the Heavens. 
VN. B. The characters of all the Planets (by which you may draw m 
are at the bottom of the Orrery and the Solar 0 0 page 90. A ſhew 
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HAVE Callittited ſome Rs benen of the Raiba Bodies for thi 
I. Pdht vans 1774, as an inſtruction to choſe that are unacquainted 
with thoſe Planetary Globes; and have deſcribed: the different parts in the 
Heavens that they will variouſly occupy,” in order that they might be the 
more eaſily known and diſtinguiſhed.” This will afford an opening ratio- 
nal mipd much entertainment to contemplate the variegated curious 
vaulted Canopy, by obſerving from time to time the regular order and 
ihfinite wiſdom in the grand machinery of Nature, and will be productive 
of both pleaſure' and profit to the judicious obſerver: The Planets, by 


their motion round the Sun, are not always ſeen in the ſame part of the 


Heavens, but ſometimes in one place, and ſometimes in another. And 


hence they acquired the name of Erratics or Wanderers. They ate eaſily 


known from 755 e fixed Stars, by rigir ems. lights N the fixed Stars 
* always twin | hoes ee, 


* 


* The number & Stars diſcoyerable i in Ather Hemiſphers by the naked eye is not above 


a thouſand. This at firſt may appear incredible, becauſe they ſeem to be without number: 
confuſedly upon them, without peducing thoſe 


but the deception ariſes from our lookin 


ſparkling bodies into any order; for loo but ſtedfaſtly upbn a pretty large portion of the 
nd you will be ſurprized to find them ſo few: 


ſky, and count the number of ſtars in it, 
but, by tbe afliſtance of a teleſcope, much 


* & 
4814 ws TT 


28 


2 : Y 466 5 22 « ee 


For ſexeralevenings urns viewed 1 an 90 following Foes | 
will be very conſpicuous. eat 
Weſtward of out meridian, N rather highs he Poona imme- 
diately after ſun-ſet, will be ſeen; thoſe two large and beautiful Pla- 
nets Jupiter and Venus; they will appear very near each other. Thoſe 
who are provided with a reflecting Teleſcope may eaſily diſtinguiſh 
Jupiter from Venus, as the glaſs will diſcover the Moons of Jupiter 
revolving round him; beſides which, the Belts of Jupiter ſerve to diſ- 
tinguiſh him from the other Planets. Thoſe that are not furniſhed 
_— a teleſcope; may diſtinguiſh Venus from Fupiter in the following man- 

Obſerve the Heavens about the beginning of February, and ſhould 

ar evenings prove fine) you will ſee thoſe two large Planets appear towards 
the South, and not far from each other, immediately after ſun- ſet. That 
Planet toward the Weſt will be Venus, the other more South is Jupiter. — 
Venns: will. frſt deſcend; below, our horizon, then Jupiter ; 192 this tims, 
i. e. the beginning; of February, Venus ſets. about nine, and Jupiter near near 
ten ofclock; in the evening And thus theſe, Planets. may be known, by 
remarking that which ſets firſt muſt be Venus. But towards the latter end of 
February, they will be-ſecn; almoſt cloſe. to each other, and in a fine evening 
haye a very grand and beautiful appearance, and ill ſer nearly together, 
being nearly in conjunction. From about the middle to the latter end of 
March Venus, by her retrograde motion, will be drawing from Tupiter, 
A o 44G ne M3 4 4 4 6 UE ain nen ety 71 
1%. Jopitar bag our St lie ox Moong, a e Ming the diſtances and 
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wan bay five. Satellites. or "Moana, whoſe diſtances and bete reer are as follow: 


1 
an i NN 4. . LEY er 
Id. C from the 9 i . eta 
4th bo Dd! of Saturn. 
5th) Satun (52 


8 | Science improved. Wy 139 
and may * obſerved every night to approach nearer to the Sub" There- 


fore, about the 1 5th, 16th, and 17th of this month, Venus will juſt appear 
do us a little after Sun-ſet very low in the Weſt, and will not continue more 


than half an hour above our horizon. On the 22d this Planet will totally 
diſappear, and continue inviſible for ſome time. Thoſe who hoticed this 
Planet Venus in February, obſer ved it every night drew farther from the 
Sun, and approached nearer to Jupiter. — But now it will have withdrawn 


herſelf from Jupiter, and got ſo near the Sun as to be hid from us, and 


totally in viſible to all the world: but in fine evenings Jupiter will ſtill 
remain a ſhort time viſible after Sun- ſet, and very low in the Weſt. About 
the middle of April, Venus once more favours us with her bright preſence; 
but ſhe is now become a Morning Har, and may be ſeen to riſe full Eaſt, 
juſt before the Sun, about five o'clock in the morning. In the middle of 
this month Jupiter diſappears. Mars is alſo a Morning Star, appearing 
near Venus, and at this time favours us with but little of his preſence} But 


that remote Planet Saturm is, in this month, on our meridian, about 


ten Oclock at night, and continues ſhining with us till near Sun- 


ſyſtem, ſhould Saturn chetefore be inhabited, thoſe inhabitants, from 
their great diſtance, would receive but little benefit frbm the Sun; 
Providence, to remedy this inconveniency, has furniſhed Saturn with five 


Moons, and alſo added a ſurprizing luminous ring, which ſurrounds this 
Planet, and with its Moons muſt reflect a very ſtrong light. This ring 


may be ſeen by the aſſiſtance of a teleſcope; but at this time ĩt 1 is not in the 


molt advantrgeous poſition for obſervation. The ring being now turned 


e to us, mill . A as, a line gran. ee groſs Ry: 5 


bs A Morin Stat i 18, W a Planet ot riſeth 3 before the Sun. An D 
ing Star is, when it ſets after the Sun. The reaſon why Venus, in fo ort a ſpace; is an 
Evening Star invifſible - and then a Morning Star, is occaſioned by her different motions 


in her orbit. At firſt, as an Evening Star, it proceeds directly in its track; according to 


the progreſſion of the Signs; and there ſore is every day getting rm the Sun and drawing 
nearer zo Jupiter, which may be plainly obſerved; but in the beginning of March it is re- 


trograde, i. e. it alters its courſe, and travels from Jupiter toward the Sun; till having mm | 


claſe to that luminary, it is rendered inviſible; but continuing its retrograde motion, it 


paſſes the Sun, and then, which will be in April, it appeats à beautiful Morning Star. 


[243 | 1 immenſe 


immenſe Globe. About the year 8 aa this ring will appear very 
broad, and by the aſſiſtance of a good Teleſcope the ring will be ſeen 
to ſurround Saturn without touching the body of that Globe. Indeed 
the diſtance between this ring and Saturnis body is ſo conſiderable, that 
the Stars have been ſeen through this vacancy, which not only proves 
the diſtance of this ring from Saturn's body, but alſo the immenſe diſtance 
of the Stars, which muſt be far es. ehe s orb, other wiſe they EY 
bent be conſpicuous through his ring tt 02 
On the rath of the month of April, he large Star called All born, 
un dere touches the Moon at ten minutes aftet ix in the evening, and 
will again appear on the other fide at eighteen minutes after ſeven,” hav- 
ing been hid by the Moon one hour and eight minutes. Tis: occultation 
proves that the Stars are beyond the Moon's orbit, as the Moon is ſeen 
to paſs between us and the Star; it alſo evinces to us the ſwiftneſs of 
the Moon's motion, for in little more than an hour Neck Moon advances 
up, occults, and paſſes this Star. In May, Saturn is an evening,” and 
Jupiter, Mars, and Venus morning Stars, and all near ch} other. In the 
month of June moſt of the Planets at night will be under the Earth, 
therefore inviſible ro us. The ſhort nights in'Fuly and Auguſt, with the 
additional twilight, afford but little opportunity for advantageouſly view- 
ing the celeſtial raged | nine _— ner and at che latter 


*. » 7 


ebenes has a, Gch an nvariable nd lr de to at 4 Pneus by 
which their Revolutions, Appearances and different aſpeRts are eaſily calculated. Thus by 
n it is known that Saturn's ring is moſt conſpicuous when that Planet i is in Gemini 
Caitrariuc. Saturn i is near thirty years in making one revolution i in his orbit, which or- 
bit is divided into twelve equal parts called Signs ; therefore if it takes up thirty years to paſs 
through thoſe twelve Signs, he will be about two years and a half in paſſing through one 
Sign; his preſent diſtance from Sagittarius, is about two Signs, for the Ephemeris ſhews you 
that Saturnis:almoſt in Libra; Sagittarius is about two Signs from Libra; Saturn being two 
years and à half in bne Sign, muſt conſequently be five years in paſſing through two Signs, 
and therefore in the ſixth year muſt be entered into Sagittarius, that Sign in which the ring 
is moſt conſpicuous: were the Planets as irregular as man, it would be out of the power of 
man to aſcertain any of their aſpects. Sararn, though large, appears to the eye the leaft of 
all Planets, by reaſon of his immenſe diſtance from us. Saturn's ring is ſhut, or only ap- 
pears edge ways to us like a line, when that Planet 118 in ae n or yes Saturn i is 
re conſequently his — inviſible.” i AFAEW 5 DAS MHC 215 ng 
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end of the month the Sun paſſes the Equator, makes it equal day and 
night over the whole world; about the middle of this month Saturn, 
Venus, and * Mercury are nearly in conjunction wich the Sun, and conſe- 
quently all inviſible. But in January 1775, moſt” of thoſe Planets will 
again be viſible in the evening, and beautifully decorate « our Hemiſphere 


with their ſhining preſence. # 


Let us now contemplate a little on this, grand proſpect which the 
benevolent Creator n before us ducing: the folemn filence and ſhade 


of night. 0 2 041 e e hes a 


þ 
- - * 
w2.4 # Pe. : 
* * © 


Night opes the nobleſt ſcenes, and 9 on awe, 
Which gives thoſe venerable ſcenes full weight, 
And deep reception in th' intender'd heart. 


The luminaries of Heaven mine forth with ſuch majeſtic YET! and form 
a glorious ſpectacle to the eye. To. the philoſophic and contemplative 
mind they appear ſtill more wonderful, and afford a delightful ſubject of 
ſpeculation, The vulgar look upon the Stars as nothing more than a 
multitude of bright ſpangles dropt over the ætherial blue; they have 
no higher notions of theſe fine appearances: than that they are ſo many 
golden ſtuds, with which the empyrean arch is decorated. But ſtudious 
minds that carry a more accurate and ſtrict enquiry amongſt the celeſtial 
bodies, bring back advice of a moſt aſtoniſhing import. 


The more our ſpirits are inlarg'd on Earth, 
The deeper draughts ſhall they receive of Heaven. Youns, 


Let us recolle& theſe moſt ſtupendous diſcoveries, and let the unlearned 
remember, that the ſcene we here diſplay is the workmanſhip of that in- 
_ comprehenſible Being who is perfect in kaowledge and mighty in power, 

whoſe name, whoſe nature, and whoſe operations are great and marvel- 


® The Planet Mercury is very ſmall, and they only that find it out by the rules of Aſtro- 
nomy can know it and diſtinguiſh it from the fixed Stars. Its vicinii to the Sun occaſions 
ſuch a ſparkling; brightneſs, contrary to all other . that it may eaſily be miſtaken 


for a fixed Star. 
lous, 
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17 In Nature nothing he ſurveys, 
That auates his foul to praiſe. ag d 
In vain the Planets run their unte, 3 In 

Obedient to impulſive force; . f 
Purſue the fame unerring gude; 5 | 87 
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© _ Remarks on the PLANETARY SYSTEM. _ 
HE Revolutions of the Planets round the Sun, is called their annual, 
rly motion, becauſe they have all the alterations of the ſea- 
ſons arid varieties of the year compleat in that Revolution, and the Rota- 
tion of a Planet round its Axis, is called the Diurnal or Daily motion, 5 
becauſe by this means each part of their ſurfaces are carried ſucceſſively | 
towards and from the Sun, which always illuminates that half next him, 
making it Day, whilſt the other half remaining in darkneſs, muſt conſti- 


* 3 * 
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the ee | 
| ther to direct By 
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tute its Night. The periods of the Planets are known by obſerving the 


times of their Ve, 4 fixed tad, till —_ arrive at the ſame 
1 ly wy | 


e 6 appeat upon 8 now retire beneath 
6 refign to 4 freſh ſet, the watches of the night; this 

in. This, in every ſeaſon, maintains an uni- 
r found. in the ſame tract of the northern 
5 ine: .brigtit jnrelhgence on the Sailor, and 
$5 by h Haven! in early ages, thoſe chat went 
| ſhip „ and occupied their buſineſs in great waters, 
1 


down o.the Se 
had ſcarce. a0 ot 


guide for their wandering veſſel. This, there- 
the | moſt follicitous 5 pnk x by this they formed 
reg. ir. voyage, When this friendly g guide 


2 


thei | 
cloped by, 12 the trembling Mariner 


ze ther knew how far he was advanced, nor whi- 
Nn Fuste vio this. « 2p icious . Star broke through 
* * 7221 b v4 * * 1 ** . 2 4 ON 4 
the loom, ir di 0 a n e eee eared up his dubi 
ous paſſage. . the manageinent of the 
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| Helm,, and was ab ro ſhape d his courſe e Il ſome tolerable degree of ſatiſ. 


faction and certainty, and that even in thoſe, fient. hours, when the 
World was lock I. up i in quiet flee Þ Thus when night's fable curtain is 
let down, and feeble Nature calls , we pas, othafs, the hours in 
ſweet refreſhing ng flumbers. Take then, friendly Reader, one ſhort leſſon 
to your couch, forget not the hand which protects mankind on the vaſt 
Ocean. tha di vine hand who cloſes thus: your drooping lis ẽ 
he Heavens are ſtudded over with Stars as much by ou by 2 1 
only the greater light of the Sun renders them inviſible to vs; but when 
e deſcends below the Horizon, they begin gradually to ap- 


Pear, hen the Sun is gone down about 12 degrees, then Stars of the 


ſift magnitude become viſible 3 ow he is 5 e d a en Horizon 
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| thoſe of the ſecond magnitude are ſeen; when 14 * How of the 

third magnitude appear, and when he is deſcended 16, 17, and 18 de- 
grees, the Stars of the ſmalleſt ſize become conſpicuous, and the azure 
arch ſparkles with all its glory; to contemplate on this grand ſcene of 
wonders, mult preſent the reflecting mind with a moſt unbounded, auguſt 
idea of the power and grandeur of the Creation, and ſhould _ us 
we nn higheſt veneration for the TIE and e tn A; 


— e the 3 4 | 
A dreadful voice, and thus the Almighty ſpoke, * 
Who on the Earth can moderate the vein SN 
That guides the Stars along the ætherial plain? 
Appoint their ſeaſons, and direct tneir courſſce _, 
Their luſtre brighten and ſupply their force??? 
Canſt thou the Skies benevolence reſtrain, „ 
And cauſe the Pleiades to ſhine in vain; 
Or when Orion ſparkles from his ſphere,” 1 4 8 
Thaw the cold ſeaſon and unbind the year ah (647 HIPs 
Bid Mazzaroth his deſtin'd ſtation know, © 
And teach the bright Ar urus where to 1 T * 
Mine is the night, with all her Stars I pour, 5 
Myriads, and myriads I reſerve in ſtore. 


1 3 


Indeed, were there no more of thoſe firpittiig: orbs chan the Sun 
and Planets which move about him, theſe would be ſufficient to manifeſt 
the goodneſs and power of an almighty: and wiſe Ca ATR; but when 
we view the Heavens and ſee ourſelves ſurrounded a. Ke 40. * a 
number of illuſtrious bodies of various magnitudes; 


Then not to Earth's contracted ſpan, 
Thy goodneſs let me bound, 
Or think the Lord alone of man 
"PP thouſand WoRLDs are round, 


8 Biſhop Patrick ſays this, the Almighty' - ſpeech i in the 38th Chapter of Job, is by much 


the fineſt part of the nobleſt and moſt antient Poem in the world, and remarks its grandeur 


to be as much above all other Poetry, as thunder is louder than a whiſper. 
. . When 


* 


When vr go to Ihe other parts f. n our ir Globe from the northern, 99 
poſe to the ſouthern Pole, and there diſcover a great multitude of other 
Stars that were never ſeen in our Hemiſphere; when we perceive. the 
Heavens thick. beſat with them in every place, When wie ſee ſuch prodi- 
gious numbers of choſe heavenly bodies which no art of man can num- 
ber, we canner hut be ſtruck with amazement at ſuch a multitude of God's 
glorious works ; fo we. cannot but admire, reverence, and oun the great 


Creator in them, and we are worſe than men if we do not Te him his_ 
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® Yet not to Barth See luminaries 1 52 270 
Officious, but to 1 Earth's habitant, PR 1 NG * 
And for the Heaven's wide circuit, let it peak . 
The maker's high magnificence who built N 
So ſpacious, and his Ine ftretch'd out fo far, 
That man may ber he els not in Ki wn; | 
An edifice too large for him to fill e ee ee 
4 in a ſmall partition, and the reſt 
ae for uſevto his Lord beſt ee 
They numberleſs to his Omnipotence, 
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Laws of | Mo rio and Orbits of. the Pavers. 5 


eme frequently mentioned the Motion and Revolution of the 
Planets, it becomes ry to 15 ee w- TOE: to ** 
Laws or \MoTzion. 

Law I. Every body . own preſent ſtate, whether it 15 that 
of reſt or uniform direct motion; unleſs it is R oat * _ 0 
impreffed to change that ſtate. 

A body at reſt would remain ſo for ever ial its own Bellen It is 
alſo evident from the merely paſſive nature of matter, Which makes it 
naturally as impoſſible for a body of itſelf to ſtop: its on motion once 
begun, as it is to move itſelf originally. If it were not for the refiſtance 
of the Air and its own gravity, a2 en mad 2 pen when) oe 
caſt from us. 

Note, That all motion is of itſelf reQlinear, or in a right line- 

LA II. The change of motion is proportionable to the moving force 
impreſſed, and is always according to the direction * e we ou 
which that motion is impreffed. 


If any force generates any motion, a double force will generate a hogs 


ble one; a treble, a treble one ; and this whether the force be Nane 
all at once, or ſucceſſively. : 

Law III. Aion « md ate are always equal, and contrary! one to 
5 another. 3 | 
Whatever preſſes or draws another thing, is equally preſt or drawn by 
it, but in the contrary way. 


When a horſe draws a ſtone tied t to a rope, the horſe will envally be 
drawn back to the ſtone. For the rope which is diſtended on both ſides, 


will, with the ſame endeavour of relaxing itſelf, draw the horſe to the 
ſtone, as it doth the ſtone to the horſe : and will ſo much hinder the pro- 
grels oF, the one as it forwards the progreſs of the other. If you preſs 


- « 
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ä | upon 
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upon the table wich your hand, the reſiſtance or fe- action i is equal to che 
preſſure, and your hand is as much preſt as the table. If one body ſtrikes 
vpon another, and thereby procures any change in its motion, it does by 
the reſiſtance or re- action of the other body undergo the like change it - 
ſelf, though to the contrary part; and _ loſes as MUCK motion as it 
produces, imparts, or communicates. 

Attraction is chat force by which bodies are ane, impaled, or in | ome 
manner made to move towards one another. 

Thus gravity, which is proportionable to the quantity abi matter in * 
rn comes under the denomination of attraction; of this we have W 
inſtances in the falling of bodies to the Earth. 

No we are to underſtand that the huge bodies of thy Planen muſt of 
conſequence be endowed with this property, and it ſeems petumt, to 1 | 
poſe that by this property they muſt tend ſome where. Nee 

But the omnipotent and oniniſcient Contriver of the Univerſe, at "ke cre- 
ation ſubjected all the properties of matter to certain laws, which are al- 
ways inviolably kept: And there being the ſame propenſity in the plane- 
' tary ſyſtem which is among other magnetic bodies, ſo that by their gravity | 
they muſt have a mutual tendency one towards another, which is called 
the Centripetal Force, becauſe they gravitate one towards another, as to- 


wards a center or point. 

- But there is another force which. | is always equal 21 proportionable to 
this, which is called the Centrifugal Force, whereby they endeavour to re- 
cede or fly from each other; for it was intimated in Sir 1/aac's firſt law, 
that all motion is of itſelf redtilinear, which I ſhall demonſtrate in the fol- 
lowing inſtance. 

Suppoſea man whirls a ſtone about in a fling, ſo long as the ſtone remains 
therein it participates with the motion of the hand, which is circular; but 
flipping out of the ſling it is not now carried forward in its former circle, 
or in any circle at all, but in a tangent of a former circle, that is, in a 
right line from the periphery of the ſaid circle: But the force of gravity, 
compounded with the projectile force, is the reaſon why it deſeribes a pa- 

rabolic 


x. Sener impre 


rabolic line in falling to AY mand ieee would I perpetually i in 
a right line, as was obſerved before. e 

From the very nature of each of theſe t two ae it is eaſy to conceive 
bow the Planets are preſerved in their orbits; for as the centripetal force 
draws them towards each other, the centrifugal force prevents them; and 
as by their curvilineal motion they endeavour to ſly from each other, the 
centripetal force obſtructs them; and thus the harmoniouſly chime by 
each other, diſplaying moſt beautifully the Wenterful mechaniſm of the 
great Creator of the COP!) which brug fo not ee be . the muſic 


of the ſpheres. 
Ir muſt be-obſerved that the orbits ob ar the ae are not exactly 


circular but elliptical, having the Sun in their common focus. But the 
elliptic orbit of the Earth, by the action of the Moon, is ſenſibly diſ. 


figured; as alſo the orbit of Saturn, by the action of Jupiter, when they 


are in conjunction. For it is evident by Sir Jaac's third law, that the 
Moon and the Earth muſt have a mutual tendency towards each other; 


though the Earth, whoſe attraction is ſuperĩor to the Moon's, can compel 


the Moon to accompany her round the Sun, yet ſhe is ſo affected by the 
Moon's daily wheeling round her, as tobe diverted from her own proper 
direction, and ſo occaſions the aboye irregularities in her orbit. 

Let us contemplate on the omnipotence and omniſcience of the great 
Creator of the Univerſe. How beautiful and noble muſt the plan of our 
ſyſtem appear to us, when we conſider how the Earth and the reſt of the 
Planets perpetually wheel paſt each other, without danger of either ob- 
ſtructing each other, or deviating from their orbits: So well it may be ſaid, 
He has hung the Earth upon nothing, and yet it is ſupported by ſuch 
attractive and repulſive pillars as will perpetually keep it from falling. 
Perpetual motion, which has been in vain attempted by poor earthly 
mortals, is here preſented compleat to all beholders. But as he who formed 
this plan is in every reſpe& infinite, ſo we are not capable of conceiving 
the greatneſs of his power, nor the profoundneſs of his wiſdom. 
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#11 To draw up-mait's ambition to himſelf; Alte 2 Ef fats 

12 ene ee eee ebe be ene, in e ties, her 

Thus the three virtues, leaſt alive on Earth, 5 FT ei als 
And weleom? on Heay'n's coaſt with moſt, ppl 

7 i An humble, ju, and he LE ea 15 ,. by 

| Are here inſpir'd: And canſt thou gaze too ongh* 
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i tin Of the — of the S ja 


l HE Zodiac has; been frequently. mentioned in this work. It i is chere · 
fore neceſſary more fully to explain the utility and origin of this 
very important circle. AR ke | | 555 
The inhabitants of Chaldea are 1 the honour of the invention of 
the Zodiac, though ſome aſcribe it to the Egyptians; they both were peo- 
ple that delighted much in aſtronomy, and both were fathers of every 
race of men ſince the deluge. They remarked, that the Sun, with the 


whole 


whole heavens, daily turned and paſſed from eaſt to weſt; and, at the 
ſame time theꝝ pbſerved that the: Sung by a motion peculiar to itſelf, 
daily wirhdrew fromm certain ſtars and placed himſelf under others in his 
progreſs to the eaſt; that the Men twelve times finiſhed the ſame courſe 
to the Sum s onceg and began the thirtecnth before the Sun had entirely 
gone througb it Ther cuſtom of dividing the: year pretty nearly into 
twelve moons, made men deſitous of having twelye parts of the year ex- 
actly equahamdig es, or twelve months exactly equivalent to the 
year itſelff by- tel tn might be able to point out in the ->> within by 
ſhewingg the partietilat ſtars; under which the Sun 

They divided the Sun's path into twelve eqͥpal p 

ſtars, wich they called conſtellations: thus our him ook. two cop- 
per veſſels both uncovered; one of them pierced at potter | the other 
not: having ſtoppedithe-hole-of the former, MA 
placed/it\ſo;,that}>ar" "theaturning: of a. cock, ther a 
itſelf into thelanter;y After this they obſerved o 


'of the beavens, 
emafkable for either 
Fon the horizon, 
F letting it 
TIES g, and to the very 
| Ort 3 again. The 
inſtant it was diſcoveredithiey: removed the under 22 and threw away 


the water remaining in tlie upper. 


The obſervers wer m that) they had the whole: revolution of the 
heavens between the time of the firſt and ſecond riſing of the ſtar : where- 
fore the water, which had emptied itſelf ĩato the under veſſel, during that 
ſpace, afforded them an exact method to meaſure the time of one revolu- 
tion of the heavens, and to divide this ſpace i into twelve equal parts; for, 
by dividing this water into twelve fuch, they were certain to have the re- 
volution of the 12th part of the heavens, in running off of this 1 2th part 
of the water; wherefore they divided the water of the under veſſel into 
twelve parts, exactly equal, and prepared two ſmaller veſſels, each ca- 
pable of receiving and containing one of thoſe parts complear, and no 
more. They then threw the whole quantity of water once more into the 


large 


ich =. 
which" the Sen Tone: the riſing de a f Foſs 


= 
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large veſſel, keeping the cock ſhut ; after which they placed one of theſe 


ſmaller veſſels under the cock, and the other near it, to reg to its 
place when the firſt was filled. 

Having made theſe preparations the uss night, they obſerved that 
part of the heavens, towards which they had long remarked that the Sun, 
Moon, and” Planets directed their courſe, and. waited the riſing of the 
conſtellation, ſince named Aries, or the Ram. The moment the Ram ap- 
peared, and that they ſaw his ſtar ariſe, they let the water run into the 
ſmaller veſſel, which, when it was full, they took away, and poured out, 
putting, that inſtant, another in its place. They obſerved with great 
exactneſs, and ſo as to remember, all the ſtars that aroſe during the time 


the veſſel was filling; and this Part of heaven was terminated in their ob- 


ſervation, by the ſtar which laſt appeared in the horizon, the moment the 
meaſure was exactly filled; ſo that, allowing time for theſe two ſmall veſ- 
ſels to be alternately filled to the brims, each of them three times in the 
pace of the night, they, by this method, had one half of the Sun's rout, 
the exact half of the heaven itſelf; and this half, divided into ſix equal 
parts, of which they cduld ſhew and diſtinguiſh the beginning, middle, 
and end, by ſuch ſtars as are eaſy to be known again, either by their mag- 
nitude, number, or diſpoſition. As to the other half of che heavens, and 


the other ſix conſtellations, which the Sun paſſes through, they were oblig- 


ed to refer their obſervations to another ſeaſon, 
They waited till the Sun, being placed in the midſt of the conſtella- 
tions, already obſerved and known, afforded them the liberty to fee thoſe 
others in the night. Being certain by this, or ſome other equivalent in 
vention, of the great annual courſe which the Sun regularly keeps in the 
heavens, and of the equality of thoſe ſpaces which the conſtellations take 
up that bound his courſe, the obſervers thought of giving them names. 
They in: general called them the ſtations or houſes of the Sun, and aſlign- 
ed three to each ſeaſon; 3, they afterwards diſtinguiſhed every conſtellation 
by a particular name, by which they not only deſigned to make them re- 
ſpectively known to the people, but allo, at the fame time, to declare ta 
them ſuch quality of the year as regardeth the whole ſociety, when the Sun 


reached ſuch a conſtellation, 
X | | Ic 
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It ak berkbreed. that the names by which the twelye ad 
in the Zodiac are diſtinguiſhed, were drawn from the moſt important 
events, occurring either in the heavens, or upon the earth, as the Sun 
poſſeſſes his ſtation under every one of them ſuccellively, | 


By a viſible care of Providence, -the dams of the Pegs are ml | 
with young about the latter end of autumn. They are delivered of 
their burthens in winter, and in the ſpring. The young are kept from 
the ſeverity of the ſeaſon, by the warmth of their dams, during the cold; 
and quit them, without reluctance, at the return of warm weather. 
Lambs are firſt brought forth; after theſe calves; and laſtly, kids: Thus 
the lambs get ſtrength ſufficient to follow the ram into the fields, when 
the fine weather begins; ſoon after, the calves and kids begin to ramble, 
and increaſing the flocks and herds, augment the revenue of their owner. 
Our Chaldean obſervers, knowing nothing, produced during the ſpring, 
more uſeful than lambs, calves, and kids, impoſed the appellations of 
theſe three animals, which enrich the ſociety, on the eee r 
which the Sun paſſes during this ſeaſon, | 


The firſt they named Aries, or the Ram; the ſecond, tri to 
Bull; and the third, Gemini, or the two kids, to indicate the fecundity 
of goats, which oftener bring forth twins than one, and «ford a r 
of milk more than ſufficient for their nouriſhment. AUDIT 09 


? 


The whole race of men, being united in the plains of Kae, Wo often 
obſerved, that the Sun drew towards them, he roſe to a certain height or 
point, which he did not go beyond ; and that, as he retired from them, 
he deſcended, day by day, for the ſpace of ſix months, till he had reached 
another point much lower than the former, but did not paſs beneath i it; 
This retreat of the Sun, which was performed very ſlowly, gave the ob- 
ſervers occaſion to call the ſtars which follow the kids, or Gemini, by the 
name of Cancer, or the Crab, as that animal goes backward. '' When the 
Sun paſſes under the next conſtellation, it makes us ſenſible, even in out 
climes, of violent heats; but they are much more intenſe where mankind 
was then aſſembled. If the poets have attributed to this conſtellation all 
the rage and fury of Leo, or the Lion, which is the name it is known by, 

| 41 Sin * 11 N 
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it is not difficult to perceive wa determined the choice of chat name from 


_ the earlieſt times. | 
Soon after the harveſt, boch of hay and corn, is entitely finiſhed in the 


Eaſt, and nothing left upon the ground but a few ears, Which they cauſe 


the moſt uſeleſs hands to gather: little girls are employed in this work. 


Could then a more proper name be adapted to the conſtellation, under 


' which the Sun can diſcover no harveſt, than Virgo, or the young female- 


gleaner? Theſe wings, which we fee in the globes, are ornaments} of a |: 


later date ſince the introduction of fables. The Virgin that follows the 


Lion is certainly no other than a gleaner or reaper, which you will ſee; - 


and, leſt ſhe might be miſtaken for the other, ſhe carries in her hand a 
bundle of ears of corn, which is a natural proof of the origin I have given, 


her. | | 8 | 
The exact equality of the days and nights, which happen on the Sun's 


leaving Virgo, gave the next ſign the name of Libra, or the Balance, 


The frequent diſtempers the Sun either leaves or occaſions at this time, by 
his retreat, was the reaſon of giving to the following ſign the name of 
Scorpio, or the Scorpion, becauſe he is a noxious animal, and draws both 
his ſting and venom after him. Towards the end of autumn, the fall of 
the leaf expoſes the wild beaſts to view. The vintage is over, and all the 
fruits of the earth gathered in. The fields are all open, and it is of dan- 
gerous conſequence to ſuffer the increaſe of beaſts on the winter's approach, 
Every thing invites the ſportſman out, and the ſign in which the Sun 
then is has, therefore, taken the name of Sagittarius, the Archer, or 


Huntſman. 
The nature of the wild Goat or Capricorn; which the firſt winter ſign is 


called, is to ſeek its ſuſtenance in ſearching from the foot to the ſummit 


of the higheſt mountains, climbing from rock to rock: Wherefore the 


name of this animal was very proper, to acquaint men with the very mi- 


nute that the Sun was declined to its loweſt boundary; that he was going 
to aſcend again to the higheſt point of his career, and that he would con- 


tinue thus 1 for ſix ſucceſſive months. This is a direct contraſt to 


the Crab, and this lucky oppoſition of characters ſhews by what the firſt. 


obſervers were directed! in the impoſing the fore: mentioned names. 
M A 2 ae 
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Aquarius and Piſces plainly denote a rainy ſeaſon; and that time of the 
year, when the fiſh, being more in their prime than any other, afford both 
W Fal of fiſhings, Of therydu<nomtalotigns. it an book 
that the annual eln, which they pay has. ee the eee 20. 
diac, or circle of animals: (for Zodiac comes either from Zoe, which in 
Greek ſignifies life; or from the Greek Zodion, a beaſt; but it rather 
ſeems to be derived from the former, becauſe all living creatures, Which 
were painted therein, were not beaſts). By this ingenuity, men obtained 
a new method for the menſuration of time, and the regulation of all their 
labours. They before knew, without trouble or cate, how to ſettle the or- 
der of their feaſts and common occurrences, by the Phaſes of the Noon. 
without other aſſiſtance. 


In acquiring the knowledge of the Zodiac, they alle obtained a certain 
one of the year. | | ” 


The conſtellations were, as well by their names as by their refpetive. 
ſituations, real marks, by which they knew the order of their gathering 
in the different fruits of the earth, and by which they were taught what 
was neceſſary to be done towards the forwarding of their harveſt, as theſe 
fGgns ſhewed them at what diſtanee of time it was to be expected. The 
people were neither under a neceſſity of reckoning the days, nor of ſetting 2 
down the order of time for their government. 4 


Twelvewords, adapted to twelve, different parts of the heavens, was a 
ſcience as uſeful and advantageous to them, as it was eaſy to be acquired. 
When, after ſun-ſet, they ſaw the ſtars, which compoſe the Ram, appear j 
above the oppoſite horizon, half the heavens diſtant from the Sun, they 
knew that bright luminary was then under the. ſign of the Balance; which 
being the ſeventh of the celeſtial bgns, was diſtant from the firſt of them 
the whole half of the Zodiac, When, towards the approach of day, they 
faw the brighteſt ſtar of the Lion in the middle of the heavens, equally 
diſtant from, eaſt and weſt, they. very readily conceived, that the Sun, 
which was near riſing, was at the diſtance of three fi igns from the 8 58 
and removed. one "PA of dis eirele towards the eat. Thus, without 


” | £ Kh ing 


: ſeeing. the 8 which the Sun, paſſing under, hid by his brightoeſs, 
they could tell you, with certainty, the Sun was now in the Bull; two 
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months hence we ſhall have the longeſt days, &c. They could, by ſeeing 
one {ſingle conſtellation, either i in the Eaſt, the middle, or in the Welt of 


the Heavens, inſtantly tell you where the Sun was, how far the year was 


advanced, and what buſineſs was proper to take in hand. 


be rſt race of men, having no writing, read in the heavens what | 


works. they, ſhould, go upon, in the courſe of the year. 


- Even the uſeful invention of writing is the product of Atoms 1 
and it is nothing difficult to evince, that the giving names to the twelve 
Celeſtial Signs, produced the invention of painting and writing. This ac- 
count diſcloſes to us an agreeable novelty, and will continue to nne. 
how much we owe to the ſtudy. of Nature. 


The Earth, which produces all things, and is aint varying hee- 
production, was repreſented under the ſymbol of a fruitful woman, whoſe: 
attributes were varied according to the feſtivals of works, which. were 


deſigned to be proclaimed. This figure was named 7/s, that is, the wo- 


man, or queen. The creſcent, which was the token of the Neomenia, 


or aſſembly of people, being placed on her head, with ſuch or ſuch other 


attribute, might ſerve to denote the aſſembly of- ſuch or ſuch a ſeaſon. 


The ſplendid Dog-far, which begins to ſhew itſelf in the morning before 


the Aurora, and to diſengage itſelf from the Sun when that luminary is 
under the ſign of the Lion, was the never failing token of the time in which 
the Nile overflows its banks; it warned the © Egyptians to be ſpeedy in 
their retreat to the upper grounds, to make proviſion for their ſuſtenance, 
and to prevent ſurprizez doing them the ſervice of that animal, who 
gives his maſter. notice of the approach of robbers ; and it is for that very 
reaſon they repreſented it under the figure of a Dog, or under a human 
figure: with a Dog's head, wings at the feet, anil a kettle on its arm. The 
people cafily underſtood. this language, by which was figured to them the 


'* Thoſe defirous of being informed of the curious phenomena of the Heavenly Bodies 
as they appear in different countries, are referred to a treaiiſe lately publiſhed, being A 
New In TRODVUCTTION TO THT KnowLEeDGE and UsE or Mars, rendered eaſy to any 
capacity; in which younger minds wall find much entertainment and improvement. 


repoſe 


- 
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repoſe and ingaon of their retreat, while the inundation continued. 
which would laſt all the time that the Sun continued under the Sign of the 
Lion; and Virgo was repreſented by a ſphinx, compoſed of a virgin's 
face, and the body of a Lion couchant, fixed on the borders of terraſſes 
in a conſtant inactive attitude. It very much concerned the Egyptians to 
be acquainted with the returns and duration of the Et-fian winds, which 
collected the vapours in Athiopia, and by blowing from North to South 
about the latter end of the Spring, cauſed the inundation. It was after 
wards of moment, to learn the return of the South wind, which contri- 
buted to the draining the waters off towards the Mediterranean But how 
were theſe winds to be painted? To this end they made choice of a bird, 
which was the Hawk : This bird turning towards the South, ſtretches 
his wings to renew his plumage upon the coming of great heats ; and this 
was to repreſent the Etęſan winds which blew from North to South. And 
the ſymbol of the return of the South wind, proper for carrying off the 
waters, was the hoop, another bird which comes from Ethiopia, to ſeek. 
for worms in the ſlime of the Nile, after the waters are run off. Theſe 
few examples. may give an idea of the ſymbolical writing of the Zgyp.. . 
tians, as it was peculiar to them, by the extenſive uſe they made of it; 
but the invention of the Zodiac, which gave ground to it, is more ancient 
than the Colony of Egypt, and comes from the plains of Sexaar : For had 
the Egyptians been the firſt authors of the celeſtial ſigns and names, they 
would never have placed the figure of a female gleaner after the ſign of 
the Lion, to denote the Harveſt ; for though, at this time, it is over in 
other places, it is not near in Egypt, the country being then all under 
water. In Egypt they do not put their ſeed into the ground till November 
is pretty far advanced, and they reap in March or April, ſo chat their 
corn takes no more than four months to ripen. 


This ſymbolical writing. the firſt product of At was Wade uſe 
of to inſtru& the people in all manner of truths, in all opinions, and in all 
neceſſary works; but it became troubleſome by the multiplicity of figures 
and attributes, which increaſed in proportion to the number of objects; 
as inconvenience found in the C:ine/e writing, for they have a diftin&. 


« # 
» 


1 2 f : | A : . 
2 ® Job xxxix, ver. 26, 


mark 
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mark for every particular figure. A great genius, whoſe name hiſtory 

does not mention, but who lived before Moſes, and is very different from 
Cadmus, to whom the Greeks give the honour of this invention, obſerving 
that the ſounds and articulations of the voice, with Which we expreſs all 
things, are but few in number, thought of reprefenting theſe ſounds 
and articulations by the ſame number of characters, which do not exceed 
twenty-four. 


This writing , which by repreſenting the found, of the voice, has power 
to expreſs all the thoughts and objects, which are uſed to be denoted by 
thoſe ſounds, appeared ſo plain and fertile, that it was immediately em- 
braced, and extended itſelf into all parts. It became the cuſtomary way 
of writing, and cauſed fo great a neglect of the ſymbolical, that, by de- 
grees, the uſe of it was loſt, and its ſignification entirely forgot. 


How much therefore are we indebted to Aſtronomy it has taught us 
to meaſure our months, years, and to divide our ſeaſons, and clearly de- 
monſtrates the benevolence, as well as power, of the Deity, in commiſ- 
ſioning the bright Hoſt of Heaven to ſhine for the utility and inſtruction 
of mankind, as the ſublime author of Night 7. houghys | thus haely defcribes, 


Stars 1 as a as ſhine. At Nature's birth, 
Thus their commiſſion ran Be kind to man,” 
Where art thou, poor, benighted traveller! 
The Stars will light thee ; though the Moon ſhould' fall. 
Where art thou, more benighted } more aſtray | 3 
In ways immoral? the Stars call thee back; 
And, if obey'd their counſel, ſet thee right. 
Where art thou, YVirtue-militant ! the Stars 
Are thine allies, ali liſted on thy fide: 
By thouſands, and ten thouſands, they advance 
Their bright batcalions, in fair Virtue's cauſe ; 
And keep ſtrict watch, and nightly light their fires, 
Fires of alaim; to warn thee of the foe ; 
The foe that claims theſe regions as his own ; 
Uſurper bold ! high-ſtyl'd, The prince of air ! 
Beneath night's awful banner, let us draw 
> * 5 : | ; | Siderial 
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Siderial 7 un' formidable ſword, 
And ſend him headlong to far other flames. 
MicnAgr's alone, the fword his mighty am 


| Pluck*'d from the golden column in the mount, 


The mount celeſtial, where the ſons of Gon 
Hang up Heay'n's vengeance far above the en, 
Above the * Sagittary's humble bow; 

Could give the ſwarthy Dæmon deeper wound, 


And was there need of ampler field than this, 


"Whar'giant-angels giant-angels met, 


In fiery conflict, and-outrageous ſtorm, 
To controvert the ſceptre of the Skies ? 


This proſpect vat, what is it ue he OY 


is Nature's ſyſtem of divinity, 
And ev'ry ſtudent of the night inſpires. - $4 df 


*Tis elder ſeripture, writ by God's own bands | 
Scripture authentic ! uncorrupt by man. To 


LoxkNZzO l with my radius (the rich gift Fn 
Of thought nocturnal I) T'll point out to thee 
Its various leſſons; ſome that may ſurpriſe 


An unadept in myſteries of Night; 

Little, perhaps, expected i in her ſebool, 

Nor thought to grow on Planet, or on Star. 

Bulls, Lions, Scorpions, Monflers + here we feign; 2 
Ourſelves more monſtrous, not to ſee what here 
Exiſts indeed ʒ a lecture to mankind. 


„ 


What read we here ?—Th* exiſtence of a Gon — To ps 


® 5. e. the ſign Sagittarus þ hy dakar, 
+ Signs of the Zodiac. 
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E Moon, by it its ſwift motion, paſſes through all the Si igns of the 


_— 


Zodiac in the ſpace of one month; therefore by turning to the 


| Ephemeris we are informed under what Conſtellation or collection of 
Stars the Moon then is, and thus by obſerving where the Moba! is, it : will 
ſerve as a direction to the Stars. | 7 4 
For ExamPpLE.—l hear the Seven Stars often mentioned, and frequent- 
ly meet with paſſages in Holy. Writ, &c. that take notice of the. Pleiades, 
and are deſirous of finding thoſe Stars in the Heavens. To accompliſh 
| this, inſpect the Ephemeris, that part which we have inſerted for March 


1774, will anſwer for the preſent purpoſe. For inſtance, The Seven 


Stars or Pleiades are in the neck of the Bull or T. aurus, therefore examine 
when the Moon. i is in this Sign. fg 1 


By running your eye. down. the third 8 fg the Thi > Rook 


the Moon's motion) . Taurus will be ſeen, and in the firſt column you 
will ſee 15, which implies that on the 15th day of the month, the Moon 
enters into the Taurus; but the Pleiades being 26 degrees in 8 Taurus, 
and the Moon's motion being about 12 or 13 degrees in a day, the 
Moon therefore cannot arrive at the Pleiades, or Seven Stars, till the 
17th day of that month, and then will (if fine) be ſeen to paſs almoſt 
under the Pleiades. It will be curious to obſerve the Moon's ſwift ap- 
proach to thoſe Stars, as on the 15th the Moon will be ſeen at a conſi- 
derable diſtance from them; on the 16th will approach nearer, and on 
the 17th day of March, will have juſt paſſed them; and on the 18th, 
the Moon will be ſeen very near a large conſpicuous Star of the firſt 
magnitude, called Aldebaran, or the Bull's ' Eye; but on the igth the 


Moon will have left this Star, and get conſiderably to the eaſtward” of 


it, as being then in the Sign Gemini n. On the 20th the 'Moon will 


Enter into the Sign 25 Cancer; on 9 23d will be in the Sign XL Leo, : 
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and on the 24th will be very near a beautiful large Star of the firſt mag- 

nitude, called C Leo, or the Liows Heart; the Moon will be ſeen to 

paſs cloſe under this Star. On the 26th of March the Moon will have 

advanced into the Sign * Virgo, and if the evening ſhould” prove clear; 

the Moon will be ſeen cloſe to that very large Star in Virgo, called 

hes on the 28th the Moon will enter the rs > Te, and ** 
ſhe will be in w Scorpio. 8 

beſe inſtructions will be ſuffcient, as it is ; only referring to. the 

phemeris, which will at any time deſcribe what Sign, the Moon is in, 

and it is only taking notice of the form of thoſe, Stars! in the Heavens, 

and thus by traping the Moon from time to time, on a clear night you 
— "=o will be enabled; by : a little attention, to know the” name and poſition of, 
all, the Stars or "Signs in the Zodiac. Tbeſe obſervations will make 

your walks i in the winter, evenings very agreeable,” and 1 will venture to 

affirm, that "thoſe 'who make 12 Sciences their ſtudy will be amply 

rewarded with the moſt rational delight; they will find their concep- 

tions magnified, their ſentiments bold and full of di nit A They will 
ſoar above this 8 which is like a marble amidſt the infinitude of 
"2M —_ revolving worlds,” and Yakrabe the azure robe of infitfite! fpace ſtudded 
"oY 5 with myriads of tefulgent orbs, which i is thus' e deſcribed by 
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anne Poet, Dr. Young. OY ET, oe Pe er 
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755 8 „And glance from Eas r to WES, from ersterer, ; 

© Who ſees, but is confounded, or convinc 'd? 
bay > reaſon, or a Gov adores? 
' Loxexzo ! much of moral haſt thou ſeen, | 


A 

1 | N mY —_— e 
© 4 1 bn f 147 T4 & edt LF 
2 pe» * , 7 1 * 


a 
$58 * 7 
* FA 


Ny 


- 7 Of cutious arts art thou more fond? Then marx 
INS a 09 The mathematit glories of che Skies 
1 25 | 5 8 | | 5 2 e ere eee all ede . 
8 | 5 n - aff. to 48618 ate ing „ 2 


lee ee Fee out "R ms Stars; as on We even- 
FT | ings the Stars, eſpecially thoſe near the Moen, appear but ſmall, as the- ſplendour of their 
ES te 5 light is much diminiſhed, by the more powerful light of the Moon; but when once known, 
. 85 "my A and then they will , in their full 
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Lok RNZ O's boaſted: e Cbance . 7 
Are left to finiſh his ærial towers; 1 14 r 
Wiſdom and Choice, their n n 

Here deep impreſs, and claim it for their Ww. 
Though ſplendid all, no ſplendour void of uſe 


Uſe rivals Beauty: Art contends with Po]: 
No wanton waſte, amid effuſe exp ene 


The great CEconomiſt adjuſting all os tn Loh 
To prudent pomp, magnificently wiſe. 
How rich the proſpect l and for evernew! _ 
And neweſt to the man that views it moſtz, 
For newer ſtill in infinite ſucceeds. | hae det oth bbt 
Then, theſe zrial racers, O how wife 1, wid ant=et aa 
How the ſhaft loiters from. the ſtrongeſt Kring! 

Spirit alone can diſtance the career. „ 5 
Orb above orb aſcending without end! fs 


Circle i in circle, without end, inclos'd ! z 
Wheel within wheel; Ezex1zx, ! like to thine ! 


| Like thine, it ſeems a viſion, or a dream; 
Though ſeen; we labour to believe it true! 
What involution ! what extent ! what ſwarms | 
Of worlds, that laugh at Earth! immenſely great! 
Immenſely diftant from each other's ſpheres | $3 
What, then, the wondrous ſpace thro” wicht ra roll? © a. 
At once it quite ingulfs all human thought 3 
TAE comprehenſion's abſolute defeat. 380 6. 
Nor think thou feeſt a wild*diforder here; 
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Through this illuſtrious chaos to the ght, 4 ni gin 
Arrangement neat, RO ip a a 28 


The path preſotibꝰd. ĩnviolably kept: 
Upbraids the lavvleſs ſallies of mankind. 191078 
Worlds ever thwarting, never intęrfere ; |, | 
What knots are ty d boy. ſoon are ae, del, 2 
An ſet the ſeeming marry d Planets ff ree . 
bh hey ro rove for. Ever, without, error rove ! . 
"Confuſion unconfus dV Nor leſs admire * # 
This tumült uriturnultavus all on wing! 1636 HGH 10 
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What fervid· action, yet no noiſe l a0 e 
To ſilence, by the preſence of their Loxp :© 
Or huſh' d, by his command, in love to man, i 
And bid let fall ſoft beams on human reſt, - 4 b 
Reſtleſs themſelves. On yon' ccerulean _ 
In exultation to their GoD, and thine, - 8 
They dance, they ſing eternal Jubilee, 
4 Eternal celebration of his praiſe. . *—_ | 
LO But fince their ſong arrives. not at our ear: 
Their dance perplex'd' exhibits to'the _ (4 00901020 
Fair hieroglyphic of his peerleſs power: i ane ke 
Mark, how the labyrinthian turns they take, 
The circles intricate, and myſtic mae, 
Weave the grand cipher of Omnipotence; 3 


To gods, how great | pointer lh oi to man wt 
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Of tie VIA Aan or uns War. | 


HE Via Lactea, by the Greeks called. Cala, or the Milky War. is 
a broad white lucid tract in the Heavens, and extending itſelf in 
ſome places with a double path; but for the moſt part with a ſingle 
one. The antients imagined that this path eonſiſted only of a certain ex- 
halation hanging in the air; but by the teleſcopical obſervations of the 
preſent age, it hath been diſcovered to conſiſt of an innumerable quantity 
of fixed Stars, as large as thoſe we generally ſee, but their great di- 
ſtance renders them fo ſmall as to be inviſible to the naked fight, which: 
can only diſcern a whitiſh tract produced by their ſplendor, called the 
" Milky Way. The Pythagoreans thought the Sun Rad once gone in this 
tract inſtead of the ecliptic, and conſequently that its whiteneſs. pro- 
ceeds from the remains of his light, As the Via Labea is compoſed: of 
an infinity of ſmall Stars, ſo it has uſually been the region in which 


new Stars have appeared. As the new Star in Caffopes, which was firſt 
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- fin. A. D. 1572; it ſurpaſſed Sirius (i. e. the Great Dog Star) in bright- 
neſs and magnitude, and was ſeen for fixteen months ſucceſſively ; at firſt . 
it appeared bigger than Jupiter, and was ſeen at mid- day; afterwards | > IE 
it decayed gradually both in magnitude and luſtre," until Maren 1573. hs 
when it became inviſible ; that in the breaſt of the Swan, and another 
in the knee of Serpentarius, and ſeveral others in this tract which have 
appeared for a while and then diſappeared again. The Milky Way | 
runs through Caſſtopea, Perſeus, and Auriga, by the feet of Gemini, and the 
club of Orion, and in the Southern it purſues its courſe through — 
Sagittarius, &c. 
This is part of the courſe. of that fingular and beautiful appearanes | 
through the Heavens; many of the commentators on the book of 7ob.. | 
have ſuppoſed, that this Milky Way is the part of the Heavens referred. 5 | 
to in that paſſage, where the Author, ſpeaking of the Almighty, ſays, | | 
that his ſpirit beautified the Skies, and his., hands formed the crooked ſerpe ue. | 
There are alſo two white ſpots towards the South Pole like little clouds, | 
and of the ſame colour with the Galaxy or Milky Way, which the | 
Mariners call the Clouds of Magellan, becauſe they are over thoſe parts | 
of the Earth which were diſcovered by him. Theſe appear through | 
Teleſcopes to be a mixture of ſmall clouds and ſtars; but the moſt re- 1 
markable of all the cloudy ſtars is, that in the middle of Orion s Sword | 
where ſeven Stars (of which three are very cloſe together) ſeem to ſhine | 
through a cloud very Jucid, near the middle, but faint and ill defined | 
about the edges; it Tooks like a. gap in the Sky, through, which one | 
may ſee (as it were) part of Kan a region, which. 14 85 thas | 


finely d deſeribes. | 


Fhe Heavens and all the conſtellations rung; | 
The Planets in their ftations liſtning ſtood. 3 25 
While the bright pomp aſcended Jubilant VV Tongs | 
Qpen, ye everlaſting gates, they ſung,  _ 1 | 

Open, ye Heavens, your living doors, let in 3 3 
The GREAT CREATOR, from his work returned | 
Magnificent, his ſix days work, a world; | 
Open, and henceforth oft; for Ged will ws” 


al) To viſit oft the dwellings of juſt men 
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Delighted, and with e intercourſe 


Teuber will ſit ir winged meſſengers = I; goat Q 


On errands of ſupernal grace, ſo ſung ee Das 2198] 

W 13 The glorious train aſcending: —— id bois 
5 - _ Phat open'd Wide her blazing portals, lade | er 818 bertel 

To God's eternal houſe direct the ways ttt 

A broad aud ample road, hoſe duſt is gole . 
1 And pavement Stars, as Stars to thee appear RN od Sor res 
a GBees in the GALAXY chat MiIxx Wars. | and Hg uc ll got 
n nightly as a chang Zone thou feſt | e 8 
«V3 ICIS | 


.. 1 innen (ii a 3s N N ty ; i fy 
Powder'd with Stars. * e 0 
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Although moſt of theſe Pele are but few minutes of a MY in 
breadth, yet ſince they are among the fixed Stars, they muſt be ſpecies' 
larger chan what is occaſioned by our Solar Syſtem, and in Which there 
ſeems to be a perpetbal uninterrupted” day among numberleſs worlds, 
which no human art ever can diſcover. bas have we 4 kind of Neu 
Creation, as Dr. Toung elegantly erprenes ii b l 9185 247 
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The worlds: great picture, ſoſtened to the fight; |, 
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Sine us a ned Creation, and preſet t: net ods Un 
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Say thou, whoſe mild ee ſilver key 
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Unlocks our. Hemiſphere, and ſets to view 5 3 
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Worlds beyond number ; worlds concealed by day e ee eee 
Behind the powerful Star of noon? SORT ng 


- **Canft thou not draw a deeper ſcerie, "Sia new nud (239157 7 14-48; d nm 


The mighty PoTENTATE to whom belong adialb x 

Theſe rich regalia pompouſly dilplay'd, . "REIN | 

To kindle that high hope? like bim of Us... 

1 nr around, 1 ſearch on every lide, £ 1 . 0 Se lit! 

A Star his dwelling pointed out below, ed i * 8 0 8 

Ye Pleiades ! Argurus !. Mazaroth ap 2 3 ” = ee 3 
And thou Orion of Rill keener ere? ee e oy 


Say ye who guide the wilder'dj in the waves, « | = | © 5 1 ; 
And d being them out of tempeſt into port! Age 
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Ĩ0o find the Great Immanuel ? eh 74 | 
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Poor Man's peruſal: all in CA TAI WW, . Ne 


Inn Mn and Start (Heaven's golden Alchsbet) 
EE " Emblaz'd to ſeize the ſight—who runs may os 
Who reads can underſtand. Tis beg io 1371, 
e e Ghnfon ent eee ee, 
In language univerſal, to f tt 
5584121 A language lofty. to the learn d: vet — i 
5 5 To thoſe that feed the flock, or guide the plough, | Pe 4 | 
Or from the buſk ſtrike. out the bounding grain. 
; 8 language worthy the GREAT Min, that „ 
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1 ee art wy the ede is 
art I. mean,. an aſſemblage of means na choſen to arrive * an 
appointed end. And nothing is more conſpicuous to man than the celeſ- 
tial Orbs. And, from the conſideration: of the prodigious magnitude and 
multitude of the heavenly bodies, and the far more noble furniture and re- 
tibue which ſome of them haye more than our Earth, we may learn not 
to over · value this. world, nor to ſet our hearts too much upon it, or upon 
any of its riches, honours, or pleaſures. For what is all our Globe, but 
a point, a trifle to the Univerſe? a ball not ſo much as viſible amongſt 


the greateſt part of the heavens, namely, the fixed Stars. And, if mag- 
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nitude or retinue may dignify a, Planet“, Saturn and Jupiter may claim 
the preference ; or, if proximity to the molt magnificent Globe of all the 
tyſtem, that great fountain and ſource of light and heat, can aggrandize 
a planet, then Mercury and Venus can claim that dignity. If, therefore, 
our World be one of the inferior parts of our ſyſtem, why ſhould we in- 
ordinately ſeek and deſire it? But above all, why ſhould we unjuſtly graſp 
at it, and be guilty of theft or rapine, lying or cheating, or any injuſtice 
for it? Why ſhould we ſacrifice our innocence, or part even only with a 
good name for it, which Solomon faith, is rather to be choſen than great riches. 
Why ſhould we do thus, if we were ſure of gaining the whole terraque- 
ous Globe, much lefs for ſo«ſmall a pittance of it? What is a man 
profited, if he ſhould gain the whole world, and Joſe himſelf ? | 


But, paſling over the arguments which Chriſtianity; ſuggeſts; let us fee 
how ſome even of the heathen writers deſcant- upon this ſubject. Pliny, in 
his Natural Hiſtory, Ty Hu lot portiones terre, &c. * Theſe little 


* (TI Thus far we have 3 treated of the Planets, of their ; reſpeltve orbits, 
motions, and aſpetts. But, for a more accurate inveſtigation of theſe and other 
ſubjetts, we take the liberty to refer our Readers to a work, now in the Preſs, 
which will ſpeedily he publiſhed, © 1t is deſigned as a Supplement to this Volume, 
and will contain accurate deſcriptions of the Planets, and clear demonſtrations, 
that. they are, what has been frequently. eonjectured, CELESTIAL WokLs, 
ſubjett to Phyſical laws nearly correſponding with thoſe ef dur Earth. The 
length of their days, nights, months, and years; their ſeaſons, moons, eclipſes, 
and different degrees of heat and cold, the reſult of their different atmoſpheres, 
will in that work be clearly demonſtrated, and accurately aſcertained, by the 
help of ſome late diſcoveries made by madern and much improved glaſſes. In this 
work will be thrown out rational conjeftures relative to the interior parts of thoſe = 
PLanETARY WoRLDs, illuſtrated with Copper- Plates, exhibiting a firiking 
reſemblance of thoſe Celeſtial Orbs, as they appear when viewed through modern 
refleing teleſcopes. The whole concluding with cogent arguments, deduced from 
Reaſon, Nature, and Religion, tending to evince the probability of their being 
e, work the compleat Enie a the n s, 
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taught, this point of the world (for no other is the Earth in reſpect of the 
Univerſe)” this is the matter, this the ſeat of our glory: here it is we bet r 


our honours; here we exerciſe our authority; here we covet riches; here 


mankind make a buſtle; here we begin our wars, and ſoften the earth 
with mutual flaughters.” And then, having ſhewn how by fraud and vi- 
olence men ſtrive to enlarge their eſtates, ſaith he, What a little part of 
thoſe lands doth he enjoy! and when he hath augmented them even to the 
meaſure of his avarice, what à poor pittance is it that his dead body at laſt 
poſſeſſeth? Thus Pliny, and after the ſame manner Seneca reflects upon 
the matter, when he ſhews how Virtue tends. to make a man compleatly 
happy; among other things, by preparing him for the ſociety of God, by 
enabling the mind to ſoar above the things here below. Ol“ ſays "this 
great philoſopher, © how ridiculous are the bounds of mortals! The Iier 
bounds the Dacians ; the Strymon the Thracians 3 the Euphrates the Par- 
thians ; the Danube parteth the Sarmathians and Romans ; the Rhine gives 


| bounds to Germany; the Pyrenees to France and Spain; and between Egypt 


and Ethiopia lie the vaſt uncultivated defarts. If any could give human 
underſtanding to ants, would not they too divide their mole-hills into di- 
vers provinces ? and when thou lifteſt up thyſelf, and ſhalt ſee the armed 
hoſt paſſing here and lying there, as if ſome great matter was to be acted, 
conſider that this is no more than the running of ants in a mole-hill : for 
what difference between them and us, but only the meaſure of a little 
body ? That is but a point in which thou ſaileſt, in which thou wageſt 
war, in which thou diſpoſeſt of kingdoms. But above there are vaſt 
ſpaces to whoſe Poſſeſſion the mind is admitted, provided it brings but 
little of the body with it; that it is purged of every vile thing, and that 
it is refined, free, and content.” And fo he goes on to ſhew, that when 
the mind is once arrived to thoſe celeſtial regions, how it comes to its 
proper habitation; is delivered from its bonds; hath this argument of its 


. divinity, that ſuhlime things delight and pleaſe it, and is converſant with 


them as its own; that it can ſecurely; behold the riſing and ſetting, and 


the various courſes of the ſtars ; that it curiouſly inſpects into all thoſe + 


matters, as nearly appertaining to itſelf; that then it contemns the nar- 
'* Io; ale | row 
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row desde of its former habitation; it being | 1 a trifling ſpace, or a few 
days journey from the utmoſt limits of Spain to the very Indies; whereas 
the celeſtial regions afford a path for the wandering of the ſwifteſt ſtar for 
thirty years, without any reſiſtance; in which regions, he tells us, the 
mind arrives to the knowledge of thoſe things at laſt, which it had long 


before enquired after, and there begins to know Gop, Thus the antient 


Seneca, whoſe mode of reaſoning is not unworthy the attention of the ple 
ſent enlightened age, to whom the cultivation of this ſcience is recom- 
mended; as from hence we attain the higheſt and moſt ſublime ideas the 


human mind is capable of forming of the Great Author and Sovereign 


of all things. Mr. FRY ſeems d with ſuch ang when he thus 
harmonious ſings : . f 


With thee, ſerene nn with 60 
And thy bright garland, let me crown my ſong ! 
Effuſive ſource of evidence, and truth 
A luftre ſhedding o'er th' ennobled mind, 
Stronger than ſummer-noon; and pure as that, 
Whoſe mild vibrations ſooth the parted ſoul, 

New. to the dawning of celeſtial day. 
Hence thro' her nouriſh'd powers, enlarg'd by thee, 
She ſprings aloft, with elevated pride, 
Above the tangling maſs of low deſires, 
That bind the fluttering crowd ; and, -angel-wing'd, 
The heights of ſcience and of virtue gains, 
Where all is calm and clear; with Nature round, 
Or in the ſtarry regions, or th' abyſs, : 
To Reaſon's and to Fancy's eye diſplay'd: 
The Fin up-tracing, from the dreary void, 
The chain of cauſes and effects to Him, 
The world-producing EssENcr, who alone 
Poſſeſſes being; while the Loaf? receives 
The whole magnificence of heaven and earth, 
And every beauty, delicate or bold, | 

_ Obvious or more remote, with livelier ſenſe, 
Diffuſive painted on the rapid mind. | 

Tutor'd by thee, hence Po rTRV exalts 
Her voice to ages 3 and informs the page 


With 
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With muſic, image, ſentiment, and thought, 
Never to die ! the treaſure of mankind | 
Their higheſt honour, and their trueſt joy 


Without thee, what were unenlighten'd Man! 


A ſayage roaming thro* the woods and wilds, 
In queſt of prey; and with th' unfaſhion'd furr 
Rough-clad ; devoid of every finer art, 
And elegance of life. Nor happineſs 
Domeſtic, mix'd of tenderneſs and care, 
Nor moral excellence, nor ſocial bliſs, 
Nor guardian law were his ; nor various ſkill 
To turn the furrow, or to guide the tool 
Mechanic; nor the heaven- conducted prow 
Of navigation bold, that fearleſs braves 
The burning line, or dares the wintry pole; 
Mother ſevere of infinite delights ! 
Nothing, ſave rapine, indolence, and guile, 
And woes on woes, a ftill-revolving train! 
Whoſe horrid circle had made human life 
Than non-exiſtence worſe: but, taught by thee, 
Ours are the plans of policy, and peace; | 
To live like brothers, and conjunctive all 
Embelliſh life. While thus laborious crowds- 
Ply the tough oar, PHI LosorHx diredts 
The ruling helm; or like the liberal breath 
Of potent Heaven, invſible, the fail nb 
Swells out, and bears th' inferior world along. 
Nor to this evaneſcent ſpeck of earth 
Poorly confin'd, the radiant tracts on high 


Are her exalted range; intent to gaze 
Creation thro' 3 and, from that full complex 


Of never-ending wonders, to conceive 
Of the Sou BEING right, who ſpoke the word, 
And Nature mov'd compleat. 
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. 1 0 N XXIX. | 
General Reflections on fle Wonders Creation. 


HEN we ſurvey the various works of Nature and ſcriouſly medi- 

tate on them, when we view the 'wonders of the Heavens or 
airy ſpace, the beauties which adorn the Earth, the numberleſs variety 
of creatures which range its ſurface, wing the ætherial regions or glide 
within the womb of the vaſt deep; when we confider every ſpecies ſo 
curiouſly and wonderfully formed, we cannot ey VO; Wins the 
whole creation to be big with art. | 


And open to raviſh'd thought that HG lets; 

Where Order, Ii dom, Goodneſs, Providence, 611.39 20; 
Their endleſs miracles of love diſplay, yr, J 
And promiſe all the truly great defire. . u P runun oft 1 


When we ſee every thing to ſupply our wants, allay our cares, pleaſe | 


our ſenſes, and employ our, minds, what ftrong motives, what cogent 


reaſons have we to wonder at the Great Creator's power, admire his 
wiſdom and revere his goodneſs; all which are ſo viſibly diſplayed, and 


ſo ſtrongly ſtamped on every individual of his creatures, who has en- 


dued us (above all the living kinds below) with the powers of reaſon 
and reflection, whereby we are inabled to chuſe our preſent and future 


good, to trace the footſteps of his wiſdom, to admire his wonderful 
works. II is alſo obſerved by the royal Pfalmiſt, that the works of the 


great Author of Nature every where preach and proclaim the high ori- 
ginal from whence they ſprung; that their ſound i ig gone out into all lands, 


and their words unto the end of the world ; that there is neither Jprech nor 
language where their voices are not beard amongſt them. „ 

Every perſon therefore who neglects the contemplation of acre, 
deprives himſelf of one of the moſt exalted pleaſures of life, and robs 
the Deity of that honour and + praiſe which ſuch contemplation muſt 
neceſſarily raiſe in the mind of every one employed therein; let us there- 
fore ſtudy this great volume of the world, for it is one of the 8 Supreme 8 

> -For Heaven 

Is as the Book of God before thee FY | 
Wherein we read his wond'rous works. MIL Tow. 


books, 


1 * 
1 7 
uU In 
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3 Science improved, 173 


2 books, wherein we may read, in the moſt legible characters, the being, and 
ce of its divine Author, who is infinite in all perfection. 

In a word, at thoſe times when the mind is relaxed or ſick of the 
World anch itſelf, it will find an agreeable Aſylum here; ſomething ever 
new will pleaſingly preſent itſelf, and our ideas will be much enlarged 


and brightened, when we recollect, that if we have lived good and 


virtuous lives upon this our probationary Planet below, we ſhall want 
but a ſtep or two to penetrate into the immortal abodes of the bleſſed 
and be happy for ever. As a modern Poet, in his Epiſtles to Lorenzo, 
finely argues: 1 or | 6 Pg 


. fs 


For why was ſpeculation given 
If not to teach the way to Heay*n? 
What need have animals below 
The Planet's paths above to know? 
| Or in what curves, meand'ring, rove 
5 __...- Satellites round the orb of Fove ? 
Wo = Lends art its microſcopick eye, 
| In Nature's miniatu pry ? 
To ſee beneath the Mil knife 
The butcher'd atoms robb'd of life ; 
To know that *ſcaping from the' ſtee], 


| Thouſands may periſh at a meal: | TT» * 


as While, conſcious ey*ry ſtep we tread, 
Me trample hoſts of beings dead. 
1 Ah, why this knowledge giv'n, to raiſe 
| - Our wonder to our Maker's praiſe ; 
Why hence inſpir'd our God adore, ' 
If ſeen, in death, his face no more? 
It cannot be. —Of Heav'nly birth, 
Science, no offspring of the Earth, 
To man hath Jacob's ladder giv n, | s 
_ - Reaching, its foot on Earth, to Heav'n. 
O, ſeize, with ardour ſeize the prize; 
And claim thy kindred to the Skies, 
Genius, Lorenzo, yours or mine, 
| Faint image of the pow'r divine; 
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Endow d with ev'n creative /pow'r, 
To form the beings of an hour, 
To people worlds, to light the Skies, 

Joo bid a new creation riſe, 


Ev'n here my friend, in Nature's plan | 


| Trac'd the divinity of Man. 
A truth that genius feels and knows, 
As oft as with the God it glows. 


And ſhall roblivion' be conſign'd 


This portion of etherial mind? 


O, no. Come death in any form, 
I doubt not to ride out the ſtorm; 
The ſhipwreck'd body to ſurvive; 
My thinking part ſtill left alive. 


Mean while, through all the modes of ſenſe, : 


Bear me, bold Contemplation, hence. 
On thy firm wing, O, let me ſoar; 
And idly hope and fear no more. 
Bear me to th' ever-blooming, 
Where genius with fair ſcience Wves ; 
Where, in the cool ſequeſter'd ſhade, 
Sits Reſignation, pious maid ; 

To Heav'n directed by whoſe eye, 
When drooping Nature calls to die, 
Let this my lateſt wiſhes crown, 


On her ſoft lap to lay me down; 


Whilſt mild content, and gentle- peace, 
Her handmaids, waiting my releaſe, ' 
Strow, ſtealing round with ſofteſt tread, 
Their grateful roſes o'er my bed, 
No thorn among, to brrak my reſt; 
By euthanaſian ſiumbers bleſt; 


Without a ſigh, at cloſe of day, 
ES breathe, becalm d, my ſoul away. 
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